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

Test item description.........ooeene. : RCCBs

Trade MarK...........oooeemvcemnecnnecennnnnes Y ELMARK

Manufacturer.....cccceveevicinin vevvane :  Same as applicant

Model/Type reference.........ccecoenn. : JEL1

RatingS...cccvveivimicsisrensenicsneerisneeeans : Ue=240V~(1P+N), In= 10, 16, 20, 25, 32, 40, 63A;

lan= 0,03, 0,1, 0,3A, type AC & type A; Inc= lac= 6000A
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Testing procedure and testing location:

X] | CB Testing Laboratory: intertek Testing Services Shanghal

Testing location/ address.........cccnininnd Building No.86, 1198 Qinzhou Road (North),
Shanghai 200233, China

P4 | Associated CB Testing Laboratory: | Inspection Center of Products’ Quality of Low Voltage
Electric Apparatus in Zhejiang Province

Testing location/ address.........cc..c........... | West Zhonghuan Road, Jiaxing City, Zhejiang Province,
P.R.China .
Tested by (name + signature)........... : | Vincent Yang (/fi e Z/WL/() ‘
Approved by {(name + signature)......: | Jim Hua e i
-~ //f?f /jg-’:f_;-"‘*'

[] | Testing procedure: TMP

Testing location/ address.......coececciiriinn !

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

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

[ | Testing procedure: WMT

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

Tested by (name + sighature)........... :

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

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

(] | Testing procedure: SMT

Testing location/ address........c....ociiinnal

Tested by (name + signature}........... :

Approved by (name + signature}......:

Supervised by (name + signature}...:

TRF No. IEC61008_1F
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Summary of testing:

Ciause Testing items Testing location
6 Marking and other product information CBTL
8.1.1 General CBTL
8.1.2 Mechanism CBTL
8.1.3 Clearances and creepage distances CBTL
8.1.6 Non-interchangeability CBTL
9.3 Test of Indelibility of marking CBTL
9.4 Test of reliahility of screws, current-carrying parts and connections. CBTL
9.5 Reliability of terminals for external conductors CBTL
9.6 Test of protection against electric shock CBTL
9.7 Test of dielectric properties _
9.7.1 Resistance to humidity CBTL
9.7.2 Insulation resistance of the main circuit CBTL
9.7.3~9.7.7 | Dielectric strength CBTL
9.8 Test of temperature-rise CBTL
9.9 Operating characteristic ACTL
9.10 Mechanical and electrical endurance ACTL
9.1 Behavior of the RCCBs under short circuit conditions ACTL
9.12 Resistance to mechanical shock and impact .
8.12.1 Mechanical shock CBTL
9.12.2 Mechanical impact CBTL
9.13 Resistance to heat CBTL
9.14 Resistance to abrormal heat and to fire CBTL
9.15 Trip-free mechanism CBTL
9.16 Operation of the test device at the limits of rated voltage CBTL
Behaviour of RCCBs in case of failure of the line voltage, classified
9.17 according to 4.1.2.1 CBTL
Limiting values of the non-operating current under over current
9.18 conditions ACTL
9.19 Resistance against unwanted tripping due to current surges ACTL
8.20 Resistance of the insulation against an impulse voltages ACTL
Behaviour of RCCBs in case of an earth fault current comprising a
821 d.c. components ACTL
g.22 Reliabitity
§.22.1 Climatic test CBTL

TRF No. IEC81008_1F
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§.22.2 Test with temperature of 40°C ACTL
8.23 Ageing of electronic companents ACTL
§.24 Electromagnetic compatibility (EMC}) CBTL

Summary of compliance with National Differences

The test results obtained and the general performance is considered to comply with the group differences of
EN 61008-1:2012.

Copy of marking plate:

Test Reqularly
i

e

an N
=

ELMARK
JEL1

in = 63A

lan = 30mA XX
Inc = 6000A
Un = 240V~ 50:60H §

IEC/EN 61008-1

]

TRF No. IEC&1008_1F
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Summary of testing:
Report |No of | I, | i ‘T ‘ Test sequence and number of samples
refNo | poles | (A) | (A} |'YP® Ao B | 60 e, 102 EIF|c | |lEMCE
1P+N | 83 | 003 | A X | x X X X | x | x - - -
1P+N 83 | 0,03 | AC - - - - X - - - X - -
12%‘?3732? WP+N [ 83 | 01 | A | - |- - < |x - |-|-1]-1]-]- ;
001 1P+N | 63 0,1 AC - - - - X - - - - - - -
1P+N 63 0,3 A - - - - X - - - - - - -
1P+N | 83 0,3 | AC - - - - X - - - - - - .
P+N | 10 | 03 (AC | - | - | - | - |« - |- ]x]|-| - ]
P+N L 10 | 03 | A | - |- - - |- oo ] x ] - )
3P+N | 83 | 003 | A X | x| X X X X | x| X - X X
1307000 | 3p+N | 63 | 0,03 | AC | - | - | - | - X - - x| - -
238HA-
002 | 3PN | 10 |03 |AC | - |- - | - : O T )
3P+N | 10 | 03 | A | - | - - | - - S - x| - }
Note:

a). Test sequence in EN 61008-1.
b). See EMC test report No. 130700024SHA.

TRF No. IEC81008_1F




Page 6 of 179 Report No. 130700023SHA-001

Testitem particulars ... :

Classification of RCCBs functionally dependent on the Yes / Noe

INe VOIEAGE ... ...

Opening autematically in case of failure of the line ¥es / No
VORBGE. . e :

- reclosing automatically when the line voltage is Yes / No
Festored. ... :

- not reclosing autornatically when the line voltage iIs  yag / No
FEStOred . i :

Not opening automatically in case of failure of the line  yoe / No
VOIAE. ..ot e e :

- able to trip in a hazardous situation arising on fa|lure Yes / No

of liNE VOILBGE ... .

- not able to trip in a hazardous situation arising on Yes / No
failure of fine voltage ... :

Type of RCCB...coiv :

SPE AL e " Yes /No
P A ! Yes/No

- independent of the line voltage ... " Yes/No

- dependent on the line voltage ... en, " Yes /No
-withouttime delay.........ccoov e ' Yes/Ns

- with time delay: type S, D Yag / No
~eNnClosed ... Yag [ NO
SUNENCIOSE L. Yes / No

S P RUMBET oo 120 ( for built in use)
- for fixed installation.............coc " Yes

- for mobile installation............cccoco " No

Number of poles ... L 2(1+N)
Ambient air temperature (°C) ... D25 ~ +40
Method of mounting.........coooii e " Din rail mounting
Method of connection ... " Serew in
Rated residual operating current (A) ..., 1 0,0301:03
Rated current (A) ... 10, 16, 20, 25, 32, 40, 63A
Rated voltage (V) ...l 240V~

Rated impulse withstand voltage (Uing) 4kV

Nature of SUPPIY ..o

Rated frequency (Hz) ... " 5O/60

TRF No. IEC&81008_1F
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Rated making and breaking capacity (A) ................... B30A(63A), bO0A(1C, 16, 20, 25, 32, 40A)
Rated residual making and breaking capacity (A)....... Same as above

Rated conditional short-circuit current (A)................. - 6000

Rated conditional residual short-circuit current {A) ....: Same as above

Type of terminal.....ocoiiiiiiie L SCTEW N

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 nof meet the requirement............. F (Fail)

TeSTING e

Date of receipt of testitem ... 2013.07-01

Date (s) of performance of tests..........cccovrrevsninl From 2013-07-05 to 2013-09-30

General remarks:

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

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

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

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

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

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

The application for obtaining a CB Test Certificate [ Yes

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

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

Name and address of factory (ies).......cuniniinnn : ELMARKINDUSTRIES SC
2 Dobrudzha blvd., Dobrich, Bulgarta

General product information:
Ue= 240V~(1P+N}, 415V~(3P+N)
In=10, 16, 20, 25, 32, 40, 63A

lAn= 0,03, 0,1, 0,3A, type AC & type A
Inc= |Ac= 6000A

TRF No. IEC61008_1F
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE A,
(1 sample: In= 634, |An= 0,03A, type A) £ .
6. Marking
a) manufacturer's name or trademark ................ : E};ﬂ_ﬂ&ﬁfﬁ P
b) type designation, catalogue number or serial JELA1 P
MU Lo e :
c) rated voltage(s) (V) oo, .| 240V~ P
d) rated frequency (HZ) ..o . | 50/60Hz P
e) rated current (A} . |B3A P
f) rated residual operating current (A} .................. . | 30mA P
h} rated making and breaking capacity (A) .......... : N/A
j) degree of protection ..o : N/A
k) position of use ..o, : N/A
Iy rated residual making and breaking capacity (A) N/A
m) symbol S for type S S N/A
n) symbol of the method of operation .................. : N/A
0} operating means of festdevice ... T P
p) wirng diagram ..o : P
q) operating characteristic ... : P
Marking on the RCCB itself or on nameplate or =
nameplates attached to the RCCB and located so
that for small devices at least e}, f), 0) and g) (only
for type A) are legible when the RCCB is installed :
Joule integral withstand capacity (A%s) .............. : N/A
Peak current withstand capacity (A) .......cccceee : N/A
Time delay when opening in case of failure of the N/A
line voltage (8) ..o :
Open position indicated by "0" and closed position |O /| P
Y 1 :
For push-huttons the OFF push-button shall either N/A
be red or marked with "0" .. :
if necessary to distinguish between supply and load N/A
terminals they shall be clearly marked ................ :

TRF No. IEC51008_1F
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IEC 61008-1

Clause Requirement + Test Result - Remark Verdict
Terminals for neutral conductor marked by "N" P
Terminals for protective conductor marked by N/A
[symbol IEC 417-501§ a]
Marking indelible, easy legible and not on P
removable parts

9.3 Test 15 s with water, 15 s with hexane

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

- no markings p

For non-universal terminals: N/A

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

- terminals for rigid (solid and stranded) N/A

conductors

only, marked by the letter “r’

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

B. Requirements for construction and operation
8.1.1 General
Residual current detection is located between the P

incoming and cutgeing 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

In case of an RCCB having multiple settings of N/A

residual cperating current the rating refers to

the highest setting
8.1.2 Mechanism

Moving contacts of all poles so mechanically P

coupled that all poles except the switched neutral,

make and break substantially together

TRF No, IEC81008_1F
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
Switched neutral opens after and closes before P
other poles
Compliance is checked by inspection and by P

manual tests, using any appropriate means (e.9.:

indicator lights, oscilloscope, etc.)

Trip-free mechanism P

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

- test circuit according to fig. 4a

- a residual current equal to 1,5 |4, is passed by P
closing 82, 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 P
slowly (1 s) to a pasition where the current starts to

flow. Tripping shall occur without further movement

8.1.2 Possible to switch on and off by hand P
No intermediate positions of the contacts P
In the open position isolation distance in P

accordance with the requirements necessary to

satisfy the isclating function

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

the following means:
- the position of the actuator (this being preferred) p

- a separate mechanical indicator

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

and the colour green for the open position

means of indication of the contact position shall be P

reliable

-checked by inspection and by the tests of 9.15

TRF No. [IEC61008_1F
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Clause Requirement + Test Result - Remark Verdict

RCCBs shall be designed so that the actuator, front P
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 No such locking N/A
manufacturer to lock the operating means in the
open position: locking only possible when the main

contacts are in the open position

if the cperating means is used for indication, it P
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, P
reclosing automatically when the line voltage is
restored after failure, the operating means shall
remain in the CN position and the contacts shall
reclose automaticatly unless the operating means

has been placed in the OFF position

When an indicator light is used this shall be lit when N/A
the RCCB is in the closed position

The indicator light shall not be the only means to N/A

indicate the closed position

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

and shall be independent of any removable part.

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

buttons from the outside

Operating means securely fixed; not possible to P

remove them without a toocl

TRF No. IEC61008_1F
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IEC 61008-1

Clause Reguirement + Test Result - Remark Verdict
For "up-down" operating means the contacts shall P
be closed by the up movement

8.1.4 Screws, current-carrying parts and connections

8.1.4.1 Connections withstand mechanical stresses P
oceurring in normal use
Screws for mounting the RCCB are not of thread- N/A
cufting type

9.4 Screws and nuts which are operated when P

mounting and connecting comply with the test of

9.4

Torgue test:

- forgue (Nm); 5/10 times; diameter (mm) ........... . |2,6Nm; 5 times; @ 5,9mm P
8.142 Screws with a thread of insulating material N/A

operated when mounting the RCCB: correct

introduction ensured

§.1.4.3 Electrical connections: contact pressure not P
transmitted through insulating material unless there

is sufficient resilience in the metallic parts

8144 Current-carrying parts including parts intended for =
protective conductors, if any, shaii be made of a
metal having, under the conditions occurring in the
equipment, mechanical sirength, electrical
conductivity and resistance to cerrosion adequate
for their intended use. Examples below:

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

In case of using ferrous alloys or suitably coated p

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

The requirements of this subclause do not apply to: =)
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. IEC61008_1F
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IEC 61008-1

Clause Requirement + Test Result - Remark Verdict
Compliance is checked by inspection and by the p
tests as relevant for the type of connection:

9.5 for screw-type terminals =)
by specific tests for plug-in or bolt-cn RCCBs N/A
included in the standard

by the tests of Annexes J, Kor L N/A

8.1.5.1 Terminals ensure the necessary contact pressure P

9.5 Torque fest: P
- forgque (Nm); diameter {(mm) ............ccooivii.e © |2,5Nm; @5 9mm P
- max. cross-sectional area {mm?) ......... TTOPTOOI . |16mm?

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

Min. cross-section solid / stranded / flexible (Mm?):| 1 omm? =

Max. cross-section solid / stranded / flexible (mm?): | 1gmm2 gy

Torque 23 (NMY.ecvereeceeceeoeeeeeeeeceerceireecerene | 1,67NM a2

Pull for 1 min solid / stranded / flexible {N) ....:| 50N for 1,0mm? P
100N for 16mm?

During the test ne noticeable move of conductor

9.5.2 Torgue test:

-torque (2/3) (NM) oo . |1.67Nm —
- min. cross-sectional arga (MM?) ..o 11,0 mm? —
- max. cross-sectional area (MmM?) ..o . |18 mm? —
The conductor shows no damage

Terminals have not worked loose and no damage

9.5.3 Terminals fitted with the largest cross-section area |4 g5 16 mm? ot

specified in Table 6, for stranded and/or flexible ’
copper conductor.
Max. cross-section stranded (mm?)...................1|7 Ko
Max. cross-section flexible (mm?).............ooe, 12 14 mm Aol
Torque 4, (N ‘11,67 Nm o
After the test no strand of conductor escaped =)
outside

8152 RCCBs shall be provided with:

- terminals which shali allow the connection of =
copper conducters having nominal cross-
sectional areas as shown in Table 6

TRF No. IEC61008_1F
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{EC 61008-1
Clause Requirement + Test Result - Remark Verdict
Rated current (A) Range of nominal cross sections P
to be clamped* (mm?)
Rigid (solid Flexible
or stranded) conductors
conductors
£ 13 1 to 2,56 1 to 2,5
>13<16 1 to 4 1 to 4
>16 <25 1,56 to 6 1,5 to 6 1,0 to 25 mm? for Rigid
>25<32 25 to 10 25 to 6
> 32 < 50 4 to 18 4 to 10 |conductors
> 50 < 80 10 to 25 10 to 18 |9 0to 16 mm? for flexible
> 80<100 16 to 38 16 to 25
> 100125 24 to 50 25 to 35 conductors
*|t is required that, for current ratings up to and The terminal is designed for P

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

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

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

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

conductors without special preparaticn

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

8.1.56 Clamping of conductor without tindue damage to P

conductor (see tests of 9.5.2)

8157 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 8.5.3.)

8.1.5.9 Terminals so fixed or located that they do not work P

loose when the clamping screws or nuts are

tightened or loosened (see fests of 5.4)

TRF No. IEC81008_1F
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Clause Requirement + Test Result - Remark Verdict

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

without a tool

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

screw type

8.2 Protection against electric shock

Live parts not accessible in normal use

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

insulating material

Lining reliably fixed N/A
Lining has adequate thickness and mechanical N/A
strength

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

insulating material or be provided with bushings or

similar devices of insulating material

Such devices shall be reliably fixed N/A
Such devices shall have adequate mechanical N/A
strength

For plug-in RCCBs, external parts, other than N/A

screws or other means for fixing covers, which are

accessible, shall be of insulating material

Metallic operating means insulated from live parts N/A

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

for fixing the base and frem metal plates

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

touching live parts

TRF Ne. IEC61008_1F
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
Lacguer or enamel not considered to provide P
adequate insulation
9.8 Test: verify with test finger, 1 min with a force of P
75N
Enclosures or covers not deformed to such an P

extent that live parts can be touched

8.9 Resistance to heat

RCCB sufficiently resistant to heat
9.13.1 Test: 1 h; test temperature (°C): (100 £ 2) °C for 100 °C

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

COVEIS iiiiiiiiiiiiiie i ei e .

No change impairing further use and no flow of P

sealing compound so that live parts are exposed

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

applied with a force not exceeding 5 N

The RCCB shall trip with a test current of 1,25 1., | Trip, 21ms P

1S ). et e :

Marking still legible after test P
9.13.2 Ball-pressure test for external parts of insulating 1,5 mm(Enclosure) P

material (parts retaining live parts in position); test
temperature: 125 °C + 2°C for 1 h; diameter of

impression (Mm): <2 MM e, :

9.13.3 Ball-pressure test for external parts of insulating 1,0 mm(Handle) P
material (parts not retaining live paris in position);
test temperature (°C): (70 £ 2)°C or (40 £ 2) °C

+ max. temperature rise of 9.8; diameter of

Impression (Mm): S 2 MM i :
8.1.3 Clearances and creepage distances (internal and external parts)

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

Compliance for item 1 in is checked by =
measurement and by the test of 9.7.7.4.1 and
9.7.7.4.2. The test is carried out with samples not
submitted to the humidity treatment described in
8.7.1,

TRF Nec. IECE1008_1F
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Clause Requirement + Test Result - Remark Verdict

The clearances of items 2 and 4 may be reduced N/A
provided that the measured clearances are not
shorter than the minimum allowed in IEC 60864-1
for homogenous field conditions.

[n this case, after the humidity treatment in 9.7.1, N/A
compliance for item 2 and 4 and arrangements of
9.7.2 items b), ¢), d) and e} is checked:

- Tests according to 9.7.2 t0 9.7.6 as applicable N/A
- Test according to 9.7.7.2 with test voltages acc. N/A
Table 16 with test arrangements of 9.7.2 items
b), c), d), €)
If measurement does not show any reduced p
clearance, test 9.7.7.2 is not applied
Compliance for item 3, checked by measurament N/A
Parts of PCBs connected to the live parts protected N/A

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

The insulating materials are classified into Material p
Groups on the basis of their comparative tracking
index (CTI) acc. to |EC 80664-1 and measured
according to |IEC 60112

Clearances [mm] Uy, i

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

Minimum clearances (see tahle 5) iz

minimum clearances [mm] =

1. between live parts which are separated when =
the main contacts are in the open position 4,3mm

2. between live parts of different poarity >5,0mm P
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV

4. between live parts and: p
- accessible surfaces of operating means >5,0mm p
- screws or other means for fixing covers which N/A

have fo be remaved when mounting the RCCB

- surface on which the RCCB is mounted N/A
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts >10,0mm =
- metal frames supporting flush-type RCCBs >10,0mm p
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Minimum creepage distances (see table 5) |
Material group me P

flla [

Il ]

) [

minimum creepage distances a
(mm]
1. between live parts which are separated when >4 hmm =)
the main contacts are in the open position
2. between live parts of different polarity >5,0mm p
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV
4. between live parts and: p
- accessible surfaces of aperating means >5,0mm =)
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCB

- surface on which the RCCB is mounted N/A
- screws or cther means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts >10,0mm p
- metal frames supporting flush-type RCCBs >10,0mm =

9.25 Test of resistance to rusting: -
- 10 min immersed in a cold chemical degreaser p
such as methyl-chloroform or refined petrol
- 10 min immersed in a 10% solution of ammanium p

chloride in water at 20°C+5°C
- 10 min in a box containing air saturated with p
moisture at 20°C+5°C
- 10 min at 100°C =)
No sign of rust p
TEST SEQUENCE A; At Ap-2 Ap3 P
(3 samples: In= 63A, 1,,= 0,03A, type A)

8.10 Resistance to abnormal heat and fire P
External parts of insulating material shall not be P
liable to ignite and to spread fire under fault or
overload conditions
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9.14 Glow wire test P

Test performed on a complete RCCB

Glow-wire test: (960 + 15) °C for external parts of | 980(Enclosure)
insulating material retaining current-carrying parts

or parts of the protective circuit in position

Glow-wire test: {650 + 10) °C for all other external |850{Mandle) P
parts insulating material

No visible flames, no sustained glowing, or No flames{Handle) P
flames and glowing extinguish within 30 s after 5,6s(Enclosure) P
FEMOVAl ... :

No ignition of tissue paper or scorching of the P

pinewood board

TEST SEQUENCE B s i & P
(3 samples: In= 63A, |a,= 0,03A, type A)
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATICN -
83 CIELECTRIC PROPERTIES AND ISOLATING CAPABILITY -
RCCBs have adequate dielectric properties P
9.7 TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY -

8774 VERIFICATION OF RESISTANCE OF THE INSULATION OF OPEN CONTACT
AND BASIC INSULATION AGAINST AN IMPULSE VOLTAGE IN NORMAL

CONDITIONS

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

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

The impulses are given by a generator producing 1,2/80ps P

positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us

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

generator.

For RCCBs with incorporated surge arresters that N/A

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

rated impulse withstand veltage [kV]: 4 kv -
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see level of test laboratory [m] 5m -
test voltage {acc. Table 22) [kV]: 6,2kV --
9.7.7.4.2 |RCCB in open nosition (contacts in open position) P
The impulses are applied between:
the line terminals connected together and the load
terminals connected together
977473 RCCB in closed position P
All components bridging the basic insulation N/A
disconnected
A first series of tests is made applying the impulse P
voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal(s) intended for
the protective conductor(s), if any
A second series of tests is made applying the P
impulse voltage between the phase pole(s),
connected together, and the neutral pole (or path)
of the RCCB
Five positive impulses and five negative impulses P
are applied, the interval between consecutive
impulses being at least 1 s for impulses of the
same polarity and being at least 10 s for impulses
of the opposite polarity.
no distuptive discharges during the test P
9775 VERIFICATION OF THE BEHAVIOUR OF -
COMPONENTS BRIDGING THE BASIC
INSULATION
A new RCCB sample is tested N/A
Test only performed on RCCBs, where components N/A
bridging the basic insulation have been
disconnected during the impulse voltage test of
97.74.3
test voltage 1200V+U, N{A
The voltage is applied during 58 between the phase N/A
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 N/A
insulation shouild show a visible alteration.
Then, the equipment is connected to the mains acc, N/A

manufacturer's instruction

The RCCB shall trip with a test current of 1,25 |4y

[ms]
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N/A
Test switch S; and RCCB in the closed position, test N/A
voltage established by closing the test switch S,.
8.7.1 RESISTANCE TO HUMIDITY P
87.1.1 Parts which can be removed without a tool are N/A
removed, spring lids kept open, inlet openings are
left open and if knock-outs one is opened.
9.7.1.2 Test conditions: RH =93% -
48 h in humidity cahinet T=25°C
RH = 91% to 95%
T=20t030°C £1°C
9.7.1.4 The samples show no damage P
972 Insulation resistance of the main circuit measured B1 B2 B3 -
between 30 and 60 min after this treatment with [MQY] (MQ] (MG
500 V DC after 5 s:
a) between the terminals which are electrically > 500MQ | > 500MQ | > 500MGO P
connected together when the RCCB is in the
closed position ... =2 MQ
b) between each pole and the others connected > 500MQ | > 500MQ | > 500M0 P
together (electronic components, connected
between current path being disconnected)......2 2 MQ2
c¢) between all poles connected tegether and the > 500MC | > 500MQ | » 500MQ P
frame . =5 MQ
d) between metal parts of the mechanism and N/A
the frame .. =5 MQ
e) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
material..........ooiiii =5 MG
9.7.3 Dielectric strength of the main circuit measured with --
an AC voltage {45-65Hz) for 1 min:
a) electronic compenents disconnected........ 2000 v | 2000 2000 2000
b) electronic components disconnected........ 2000V | 2000 2000 2000
¢} electronic components disconnected........ 2000V | 2000 2000 2000
d) electronic components disconnected........ 2000V N/A
e) electronic components disconnected........ 2500V N/A
No ftashover or breakdown P
9.7.4 [nsulation resistance of auxiliary circuits measured B1 B2 B3 -
with 500 V DC after 1 min: (MG (M) (MG
1) between all auxiliary circuits and N/A
the frame ..o =2 MQ
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2) between each part of the auxiliary circuits N/A
which might be isclated from the cother parts
and the whole of the other parts connected
together............ ettt e e 22 MQ

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

Rated voltage of Test voitage (V) -
auxiliary circuits

(a.c. ord.c)

<30 600

> 30 <50 1000

>560= 110 1500

> 110 < 250 2000

> 250 < 500 2500 v

1) between all auxiliary circuits and the frame N/A
2) between each part of the auxiliary circuits N/A

which might be isolated from the other parts
and the whole of the other paris connected
together

No flashover or perforation N/A

8.7.72 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 P
support and being in the closed position

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

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

generator.

For RCCBs with incorporated surge arresters that P

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

test performed with: -

- surge impedance of the test apparatus <600 P
and surge protective devices disconnected before
testing or

- hybrid generator with an surge impedance of 2 Q P

and surge protective devices not diconnected
before testing

rated impulse withstand voltage [kV]: 4kV -
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see level of test laboratory [m] 5m -
test voltage {(acc. Table 18) [kV]: 4,9kV -
A first series of tests is made applying the impulse P

voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal(s) intended for
the protective conductor{s), if any

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

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

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

¢) between all poles connected together and the P
frame

d) between metal parts of the mechanism and N/A
the frame

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

Five positive impulses and five negative impulses P

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

no disruptive discharges during the test P
9.7.5 Secondary circuit of detection transformers -
No insulation test, provided that no connection with P

accessible metal parts or with protective conductor
or live parts exists.

9786 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 P
all control circuits connected as in service.
Open test voltage 600 V +25/ -0V 600 600 600 P

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.
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Type Iy A lan A Standard values of break time and -
non-actuating time at a residual current equal to
[ 2 lay 5L | 5lavOr | GA-200A, | 5COA -
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 o
>0,03 03 0,15 0.04 - 0,04 0,04 oy
S 225 | =003 0,5 0,2 0,15 - 0,15 0,15 | Max. break =

times
0.13 0,06 0,05 - 0.04 0,04 Mir. 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 5.8.2.4
9.92.3 Verification of the correct operation in case of p
sudden appearance of residual current by closing

31, (8; and RCCRB in closed position):

Maximum break times at: [ms] [ms] [ms] -
- lan 37 36 34 P
-2 lan 29 28 27 P
-5 |y or - - - N/A
-0,25A 21 20 21 P
S 500 A 8 8 8 P

No value exceeds the relevant specified limiting

value

Additional test for type S: --

Minimum non-actuating time at: [ms] [ms] [ms] --
AN e 0,13 s N/A
2 AN 0,06s N/A
m B AN oo e 0,06 s N/A
A e e 0,04 s N/A

The test switch S, and the RCCB being in the N/A

closed position, the test voltage is suddenly

established by closing the test switch S, for min.

non-operating times acc. table 2

No tripping during tests N/A

84 Temperature rise --

Temperature rises do not exceed the limiting values P

stated in table 7.
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Cross-section {mm?) 18mm? -
9.8.1 Ambient air temperature (°C) 22°C --
9.8.2 Test current Iy (A) until steady state values are B3A --
reached.
Four pcle RCCBs: N/A
Current passing through N/A
- 3 phase poles {1) N/A
- neutral and adjacent pale (2) N/A
Parts ..o e Temperature rise K K] K] K] -
Terminals for external connections...................... 65 53 48 49
External parts liable to be touched during manual 8 9 7
operation of the RCCB, including operating means
of insulating material and metallic means for
coupling insulated operating means of several poles
............ 40
External metallic parts of operating means.......... 25 - - - N/A
Other external parts, including that face of the RCCB 31 30 29 P
ir direct contact with the mounting surface 60
8.16 Reliability -
RCCBs operate reliably even after long service. P
222 Test with 28 cycles at 40 + 2°C -
Cross-section {mMm?®) ... [ 16mm? -
Torque %5 (INMY ..o et ([ 1,.67Nm --
Test currant Iy {A) oo [ B3A --
- with current passing ... 21h P
-without current.......ooi i 3h P
For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles toaded
At the end of the last period of 21 h with current K] K] K] P
passing the temperature rise of the terminals shall
not exceed 65K
54 50 50
After cool down the RCCB shall trip with a test [ms] [ms] [ms] --
current of 1,25 1,y - break time not exceeding the
value for I,y in table 2
25 29 21 P
Test switch S, and RCCB in the closed position, test P
voltage established by closing the test switch S,
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9.23 Verification of ageing of electronic components -
168 h at 40+ 2°C ..o .| 40°C -
Test current Iy (A) oo 1 |B3A -
Cross-section (Mm?) ..., [ 18mm? -
Electronicparts at 1,1 Uy 1264V —

After cool down:

- electronic parts show no damage

The RCCB shall trip with a test current of 1,25 I,y - | [M8] [ms] [ms] -
nreak time not exceeding the value for |,y in table 2
29 31 27
Test switch S, and RCCB in the closed position, test
voltage established by closing the test switch S,
T
TEST SEQUENCE C c1 c2 c3 P
{3 samples: In= 63A, 1,,= 0,03A, type A)
8.6 Mechanical and electrical endurance
RCCBs shall be capable of performing an adeguate P
number of mechanical and electrical operations
9.10 Test is made: P
-In<25A;2s0n:13soff N/A
-In>25A2s0n;28soff ...l |B3A
Number of operating cycles: 2000 2000
Test voltage Un (V); test current In (A); —
cos phi0,85-09 .. it | 241V, B3,2A, 0,87
Cross-sectional area (mm?) ... | 18mm? =
RCCBs having l, > 0,010 A tested at:
- 1000 cycles for manual cperation ....................... |C1-0K P
C2-0K
C3-0K
- 500 cycles by using the test device ................... |C1-0K P
C2-0K
C3-0K
-500cycles atacurrentof lay ..o | C1-0K P
C2-0K
C3-0K
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RCCBs having l4 < 0,010 A tested at:
- 500 cycles for manual cperation ..................... T [C1- N/A
Cz-
C3-
- 7580 cycles by using the test device .................0 |C1- N/A
C2 -
C3-
-750cyclesatacurrentof lay «ooovvvcvnicn |G- N/A
c2-
C3-
Test is made without load using manual operaticn:
-Ing25A;2000¢ycles ... |G- N/A
c2-
C3-
-In>25A;1000cycles .......cccoviiiiiiiri s |G1-0K P
C2-0K
C3-0OK
After the test:
- no undue wear P
- No damage P
- no lgosening of connections P
- no seepage of sealing compound N/A
The RCCB shall trip with a test current of 1,25 14, C1-34ms P
{IMIS) ot C2-29ms
C3 -29ms
Dielectric strength test at a voltage of 900 V a.c. for 1 min:
B) s e C1-0K P
C2-0K
C3-0K
B} e e C1-0K P
Cz2-0K
C3-0K
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o) SO O U PPPPRPI: C1-0K P
C2-0K
C3-0K
) C1- N/A
c2-
C3 -
B e e C1- N/A
c2 -
C3-
|
TEST SEQUENCE D I D1 D2 D3 P
(3 samples: in= 63A, 1,,= 0,034, type A) |
Tests “D0” P
8.5 Operating characteristics
For multiple settings of |, tests are made for each N{A
setting
9.9.1 RCCB installed as for normal use, test circuit Test on 50 and 60Hz P
according to fig. 4
9.9.5 For RCCBs functionally dependent on line voltage, P
each test is made at 1,1 and 0,85 times the rated
line voltage; veltage (V) ..o :
Type In A lan A Standard values of break time and -
non-actuating time at a residual current equal to
lan 2 I 5law | 5lmor |B5A-2004, | 500A -
0,254 a) b)
General Any <0,03 0,3 0,15 -- 0,04 0,04 0,04 -
value Max.
break
0,03 0,3 0,15 . 0,04 0,04 0,04 times .
>0,03 0,3 0,15 0,04 - 0,04 0,04 -
S > 25 >0,03 0,5 G2 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
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9.9.2 Off-load tests made at a temperature of 20+ 2°C  [21°C P
9.8.2.1 Verification of the correct operation in case of a steady increase residual current;
- steady increase from 0,2 |4, to |4, within 30 s {(mA) P
- tripping current between |y, and gy (MAY ... |D1- 216 -221mA P
D2 - 21,7 -22,3mA
D3-216-223mA
9922 Verification of the correct operation at closing on residual current
- the RCCB closes on |4 no value exceeds the D1-27-38ms P
specified limiting value of Table 1 {ms) ............... |D2-27 - 39ms
D3 -30-38ms
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 ..ooocovveevveee.r | D1 -36ms P
D2 -37ms
D3 - 35ms

- maximum break time (ms) at: 2 Iy -oovoccvvivveer |D1-29ms P
D2 -27ms
D3 -28%ms

- maximum break time (ms) at: 514 oo, . |D1- N/A
D2 -
D3 -

- maximum break time (ms) at: 0,25 A (if D1-22ms P

applicable) . .cccoooociiii e | D22 21MS
D3 -21ms

- maximum break time (ms)at: 500 A ................. |D1-12ms P
D2 - 11ms
D3-11ms

No value exceeds the relevant specified limiting P

value

9.924 Verification of the correct operation in case of sudden appearance of residual

current of values between 5 |An and 500A :
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The test switch S1 and the RCCB being in the closed position, the residual current
is suddenly established by closing the test switch S2
- maximum break time (ms) at: 5A {value 1 D1-15ms P
hetween 5A and 200A) D2 - 15ms
D3 - 15ms
- maximum break time (ms) at: 200A (valua 2 D1-8ms P
between BA and 200A) D2 - 9ms
D3 - 9ms
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: Iy, 0,13s : |D1- N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 I, 0,06 s |D1 - N/A
.............................................................................. b2 -
D3 -
- minimum non actuating time (ms) at: 5 l4,; 0,058 | D1 - N/A
............................................................................... D2 -
D3 -
- minimum nen actuating time (ms) at: 500 A, D1 - N/A
0,04 8 e D2 -
D3 -
No tripping during tests N/A
.84 a) Tests repeated at a temperature of -5 °C,
The test circuit being successively calibrated at each of the values of residual P
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: l4n ..coooveeeeeeees | D1 - 38ms P
D2 - 38Bms
D3 -37ms
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- maximum break time (ms) at: 2 lyq voovvvveeeeeeeees | D1-28ms P
D2 - 30ms
D3 - 38ms
- maximum break time (ms) at: 8 ls oo (D1 - N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1t - 24ms P
applicable) ... | D2 - 22mMS
D3 -23ms
- maximum break time (ms) at: 500 A .............. |D1-12ms P
D2 -12ms
D3 -12ms
Na value exceeds the relevant specified limiting P
vaiue
Additional test for type S:
- minimum nen actuating time (ms) at: 1, 0,13s ;. |D1- N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 1,,; 0,06s |D1- N/A
............................................................................... D2 -
D3 -
- minimum nen actuating time (ms) at: 5 14, 0,05s  |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 500 A, B1 - N/A
0,04 8 D2 -
D3 -
No tripping during the {ests N/A
9.9.3 Tests repeated with the RCCB loaded with rated current:
- test current {A): In, until steady state conditions _
arereached ... | B3A
- cross-sectional area (MmM?®) ool 18mm?* —
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- the RCCB closes on |, no value exceeds the D1-29-37ms P
specified limiting value of Table 1 (ms) ................. |D2-29-37ms
D3 - 24 -39ms
The switch S1 and the RCCB are in closed position. The residual current is
established by closing Sz :
- maximum break time (ms}at: lan «.oooccovevreeeeeeees | D1 - 36ms P
D2 - 37ms
D3 - 36ms
- maximum break time (ms) at: 2 gy oot |D1-27ms P
D2 - 28ms
D3 -29ms
- maximum break time (ms)at 5 lan oo [D1- N/A
D2 -
D3 -
- maximum break time {ms) at: ,25 A (if D1-21ms P
applicable) ......ccocooiiiiiii s | D2 -21mS
D3 -21ms
- maximum break time (ms) 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: 1,; 0,135 . |D1- N/A
D2 -
D3 -
- minimum nan actuating time (ms) at: 2 |,,; 0,06 s |D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at: 5 1,,; 0,068 D1 - N/A
............................................................................... D2 -
D3 -
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- minimum non actuating time (ms) at: 500 A, D1 - N/A
0,04 8 i D2 -
D3 -
No tripping during the tests N/A
9.9.4 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 ............ L |B83A
- cross-sectionalarea (mm®) ...............................l | 1Bmm? —
The test circuit being successively calibrated at each of the values of residual P
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 S+
- maximum hreak time (ms) at: lsn coovevvierrvicnnens : |D1-34ms p
D2 -37ms
D3 -37ms
- maximum break time (ms)at: 2 ly, oot | D1 -28ms P
D2 - 29ms
3 - 28ms
- maximum break time {ms) at: 5 lan oo s | D1 - N/A
D2 -
D3 -
- maximum break time (ms) at. 0,25 A (if D1-21ms P
applicable) ........cccco v D2 - 21ms
D3 -22ms
- maximum break time (ms}at: 50CA ............ |D1-11ms P
D2 -11ms
D3 -11ms
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at; [ 0,13 s : |Dt1- N/A
D2 -
D3 -
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- minimum non actuating time (ms) at: 2 |,, for D1 - N/A
D08 5 ot D2 -
D3 -
- minimum non actuating time (ms) at: 5 [4,; 0,05s |D1- N/A
............................................................................... b2 -
D3 -
- minimum non actuating time (ms) at: 500 A; D1 - N/A
0,04 8 1 o |D2-
D3 -
No tripping during the tests N/A
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) ..., ;
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any
9.17 Verification of the hehaviour of RCCBs opening autematically in case of failure of N/A
the line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about b2 -
30 s until automatic opening occurs; voltage (V) .: |D3 -
- alf values less than 0,85 times the rated voltage D1 - N/A
V) e ©|D2-
D3 -
- tripping test at test voltage (V} with |, and D1- N/A
operating according to Table 1 (Ms) ........ocovevna . D2-
D3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D1 - N/A
operating means below UX ... .| D2 -
D3 -
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9.17.2 Verification of behaviour in case of failure of the line valtage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms) interval between switching off and D1 - N/A
opening of the main contacts .............coceeen . |D2-
D3-
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
8.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the ling voltage
RCCB connected according to fig. 4 at the rated N/A
valtage (Un) o :
All phases but one switched off by means of 83 N/A
During the delay: test of 9.9.2 N/A
8921 - steady increase from 0,2 I, to 14 within 30 s (mA) | D1 - N/A
............................................................................... D2 -
D3 -
- tripping current between |, and la (MA) ... D1 N/A
D2 -
D3 -
The RCCB closes on |, no value exceeds the D1 - N/A
specified limiting value of Table 1 (ms) .............. . |D2-
D3 -
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz 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: lag oo ©|D1- N/A
D2 -
D3 -

TRF No. IEC61008_1F




Page 36 of 179

Report No.:1307000235HA-001

IEC 610081
Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 2 ly oo : |D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 5 lyq .o ooovoieeeeen ©1D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if D1 - N/A
applicable) ... . | D2 -
D3 -
- maximum break time (ms) at: 500 A ... o |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: I, 0,13s : |D1- N/A
D2 -
D3 -
- minimum non actuating time {ms) at; 2 I, 0,06 s | D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time {ms) at: 5 [, 0,055 |D1- N/A
............................................................................... D2 -
D3 -
- minimum non actuating time {ms) at: 500 A; D1 - N/A
0,04 8 © (D2 -
D3 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according io fig. 4 N/A
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9.9.23 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch S2 and the RCCB being in the clesed position,
the test voltage is suddenly established by closing the test switch St
- maximum break time (ms) at las oo :|D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lyn ..o CD1- N/A
D2 -
D3 -
- maximum break time {ms) at: 5 lyy oovveerviennnnn :|D1- N/A
D2 -
D3 -
- maximum break time (ms) at: 0,25 A (if P1- N/A
applicable) ..o o D2 -
D3 -
- maximum break time {(ms) at: 500 A ................ o |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S;
- minimum non actuating time (ms} at: 4, 0,13 s @ |D1- N/A
D2 -
D3 -
- minimum non actuating time {ms) at, 2 I,,; 0,06 s |D1 - N/A
.............................................................................. D2 -
D3 -
- minimum nen actuating time (ms) at: 514, 0,055 | D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time (ms) at; 500 A; D1- NIA
0,04 8 ©|D2-
D3 -
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No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs {under
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages
9.18 Verification of behaviour of RCCBs in case of current surges caused by impulse
veltages
9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test)

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

according to the following requirements:

- peak value: 200 A + 10/0% 200A
- virtual front time: 0,5 us + 30% 0,5 us
- period of the following oscillatory wave: 10 ps 10 us
+ 20%
- each successive reverse peak: about 60% of the |OK
preceding peak
The polarity shall be inverted after every twa OK
applications
The interval between two consecutive applications | 30s
shall be about 30 s
During the test the RCCB shall not trip .............. : | D1 -not trip P
D2 - not trip
D3 - not trip
- break time (Ms) at! lan -ocveeeeeiee . |D1-37ms P
D2 - 34ms
D3 - 35ms
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20ps surge current)
9.19.2.1 Test conditions

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

according to the following requirements:

Peak value: 3000A +10/-0% 3000A
Virtual front time: 0,8ps £ 20% 0,8 us
Virtual time of half value: 20us + 20% 20 us
Peak of reverse current: less than 30 % of peak 30%

value

TRF No. IEC61008_1F




Page 39 of 179

Report No.:1307000235HA-001

IEC 610081
Clause Requirement + Test Result - Remark Verdict
The polarity shall be inverted after every two OK
applications
The interval between two consecutive applications | 30s
shall be about 30 s
91822 S-type: During the test the RCCB shall not trip D1 - N/A
D2 -
D3 -
- break time (ms) at lan «vvovvvviiirei e © D1~ N/A
D2 -
D3 -
9.19.2.3 General type: During the test the RCCB may frip. P
After any tripping the RCCB shall be re-closed
-break time {ms)at lan oo o |D1-32ms P
D2 - 31ms
D3 - 34ms
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.¢. compoenent
9.21 Verification of the correct operation at residual currents with d.c. components for N/A
RCCBs type A
9.21.1 RCCB installed as for normal use, test circuits N/A
according to fig. 5 and 6
9.9.5 For RCCBs functionally dependent on line voltage, N/A
each test is made at 1,1 and 4,85 times the rated
ling voltage; veltage (V) e X
9.21.1.1 Verification of the cerrect operation in case of a continuous rise of the residual
pulsating direct current (see Table 20):
- steady increase from zero to: 1,4 |, for lan =30mMA P
lan > 0,01 A with 1,4 1,4, /30 A/s (mA)
- steady increase from zero 10! 2 Iy, for 1, £ 0,01 A N/A
with 2 1, /30 Als {mA)
=angle o= 0% (F-) oo © | D1- 23,1~24,6mA P

D2- 23,7~24 4mA
D3- 23,7~24,4mA
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-angle e =907 (F/-) : | D1- 24,3~25,3mA P
D2- 24,2~254mA
D3- 24,8~25,6mA

—angle o = 135°% (M=) o . |D1- 26,0~27,8mA P
D2- 26,2~27,1TmA
D3- 26,2~27 2mA

No value exceeds the relevant specified limiting P

values

9.21.1.2 Verification of the correct operation in case of suddenly appearing residual

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

For RCCBs functionally dependent on line voltage N/A

according to 4.1.2.2 a) the residual current is

established by closing 51

RCCBs with |, < 0,03 A:

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

- maximum break time {ms} at; 4 1 (+/-) ... : D= N/A
D2 -
D3 -

- maximum break time {ms) at: 0.5 Arms (+/-) ... |D1- N/A
D2 -
D3 -

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

RCCBs with 1., = 0,03 A:

- maximum break time (ms} at: 1,4 Ly (H-) ... : |D1-27ms P
D2- 25ms
D3- 27ms

- maximum break time (ms} at: 2,8 |, (+/-) ........ : |D1-24ms P
D2- 25ms
D3- 26ms
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- maximum break time {ms) at: 0,35 Arms (+/-) .. |D1-14ms P
D2-12ms
D3- 13ms

- maximum break time {ms) at: 350 Arms (+/-}) ... |D1-10ms P
D2- 10ms
D3- 9ms

RCCBs with |, > 0,03 A:

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

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

- maximum break time (ms) at: 7 14 () D1 N/A
D2 -
D3 -

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

No value exceeds the relevant specified limiting N/A

value

9.21.1.3 Verification of the correct operation with the pole under test and one other pole

loaded with rated current

-testourrent (A In :

- steady increase from zero to: 1,4 |4, for lan =30mMA P

lan > 0,01 A with 1,4 15, /30 Als (mA)

- steady increase from zero to: 2 1, for 4, < 0,01 A N/A

with 2 ], /30 A/s (MA)

angle a = 0% (H4) e : | D1- 23,6~24,7TmA P
D2- 23,8~24,3mA
D3- 23,8~24 BmA

~angle o = 90° (+H/-} e o |D1- 25,1~256mA P
D2- 24,8~256mA
D3- 24,6~257mA
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=angle o= 135° (H/=) oovoirieeeeee e : |D1- 26,8~27,4mA P
D2- 26,6~27,3mA
D3- 26,4~27,2mA
No value exceeds the relevant specified limiting p
values
9.21.14 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o. = 0° superimposed by smooth direct current of 0,008 A:
- steady increase of pulsating d.c. current from zero P
to: 1,4 | fOr Ly > 0,071 A with 1,4 1,, /30 Afs (mA) | |An=30 mA
- steady increase of pulsating d.c. current from zero N/A
to: 2 |y, for Iy, < 0,01 A with 2 1, /30 A/s {(mA)
-angle o = 0° (H-) (H-6MA) .| D1-26,8~28,0mA P
D2- 27 0~27,8mA
D3- 26,4~27, 7mA
No value exceeds the relevant specified limiting P
values
9.11.2.3 Verification of the rated residual making and B30A —
breaking capacity (A lam oo :
Test circuit according to figure ..o |7 —
Point of test circuit which is directly earthed ........ .| Neutral of power supply —_
Grid distance "a" (MM} ... © |35 =
Prospective current {A) ..o . |B30A —
Prospective current ebtained (A) ..o . |B832A —
Power factor ..o, . 10,93-0,98
Power factor obtained ..o, o 10,97
Point of initiation: 45° £ 5° 45
Test sequence: O-{-CO-t-CO on each pole in turn | O-t-CO-+t-CO
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
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8773 The leakage current flowing across the open Dt -7,11x10°mA P
contacts is measured at 1,1 Un and shall not D2 - 7,23x10°mA
exceed 2mA (mA) D3 - 7,14x10°mA
8.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
B) e et © |D1-0K P
D2 - OK
D3-0K
D e : |D1-0K P
D2 - OK
D3-0OK
C) ottt e e : |D1-0K P
D2 - OK
03-0K
D) e s ©|D1- N/A
D2 -
D3 -
B) et e e oD - N/A
D2 -
D3 -
No flashover or breakdown ... . |B1-0K P
D2 -0K
D3 - OK
Making and breaking InatUn ... . |D1-0K P
D2 - 0K
D3-0K
The RCCB shall trip with a test current of 1,25 |, D1- 32ms P
(ITIS) oot . |D2- 27ms
D3- 30ms
The polyethylene sheet shows no holes P
8.17 Verification of the behavicur of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voltage {Ux):
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- rated voltage applied to the line terminals and D1 - N/A
progressively lowered to attain zero within about D2 -

30 s until automatic opening occurs; voltage (V) .: |D3 -
- all values less than 0,85 times the rated voltage D1 - N/A
(V) o 1| D2 -

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

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

D3 -

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

D3 -
a} RCCBs opening without delay: nc vatue exceeds N/A
0,58
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 $3 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 |, to [y within 30 s (mA) [D1 - N/A
.............................................................................. . |D2-
D3 -

TRF No. IECE61008_1F



Page 45 of 179

Report No.;1307000235HA-001

IEC 610081
Clause Requirement + Test Result - Remark Verdict
- tripping current between lue and I, {MA) ... : |D1- N/A
D2 -
D3 -
The RCCB closes on 1, no value exceeds the Dt - N/A
specified limiting value of Table 1 (ms} .............. o |D2-
D3 -
9923 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: lay cveveeeriiiiinninnn. ;o |D1- N/A
D2 -
D3 -
- maximum break time {ms) at: 2 lan .oovvvieeriiecnnn, . |D1- N/A
D2 -
D3 -
- maximum break time (ms)at: 5 lay oo o |D1- N/A
D2 -
D3 -
- maximum break time {ms) at: 0,25 A (if D1 - N/A
applicable) ... . |D2-
D3 -
- maximum break time (ms)at: 500 A ................ . |D1- N/A
Dz -
D3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for fype S:
- minimum non actuating time (ms) at: 14, 0,13s : |D1- N/A
D2 -
D3 -
- minimum non actuating time (ms) at: 2 ,,, 0,06s |D1- N/A
.............................................................................. D2 -
D3 -
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- minimum non actuating time (ms) at; 5 14, 0,055 | D1 - N/A
............................................................................... D2 -
D3 -
- minimum non actuating time {ms) at: 500 A, D1 - N/A
0,04 8 oo . |D2-
D3 -
No tripping during tests N/A
8.17.4 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 ta fig. 4 N/A
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch S2 and the RCCEB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lyy «oooovovvienin C 1D - N/A
D2 -
D3 -
- maximum break time (ms) at: 2 lan oo, o |D1- N/A
D2 -
D3 -
- maximum break time (ms) ak: 5 lan . oovovvienen e, o |D1- N/A
D2 -
D3 -
- maximum break time (ms} at: 0,25 A {if D1 - N/A
applicable) .. co D2 -
D3 -
- maximum break time (ms) at: 500 A ... : |D1- N/A
D2 -
D3 -
No value exceeds the relevant specified limiting N/A

Additional test for type S:
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- minimum non actuating time (ms) at: t4,; 0,13s : |D1- N/A
D2 -
D3 -
- minimum non actuating time (ms) at 2 1, 0,06 s D1 - N/A
.............................................................................. C|D2-
D3 -
- minimum non actuating time {ms) at: 5 4, 0,06s | D1 - N/A
.............................................................................. D2 -
D3 -
- minimum non actuating time {ms} at: 500 A, D1 - N/A
0,04 S i . | D2 -
D3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs {under

consideration}

8.11 Test device

RCCBs shall be provided with a test device

Ampere-turns produced when operating the test Ampere-turns produced by
device do not exceed 2,5 times the ampere-turns test device: 93,8

produced by 4, milliampere-turns

2,5 times the Ampere-turns
praduced by 1An: 150

milliampere-turns

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

the open position

9.16 Verification of the operation of the test device at the limits of rated voltage:
a) RCCB at 0,85 times the rated voltage, test D1-0K P
device actuated 25 times at intervals of 5s ... o |D2-0K
D3 - OK
b) test a) repeated at 1,1 times the rated voltage ;. |D1- 0K P
D2 - OK
D3 - OK

TRF No. IEC81008_1F



Page 48 of 179 Report No.:130700023SHA-001

IEC 610081
Clause Requirement + Test Result - Remark Verdict
c) test b) repeated, but only once, the operating D1-0K P
means of the test device neing held in the closed D2 - 0K
POSIHION FOr 308 oo e © [D3-0K
RCCB operated ateachtest ... .| D1 - operated P

D2 - operated
D3 - operated

No change impairing furtheruse .............cccooce. ©[D1-0K P
D2-0K
D3 - 0K
8.8 Resistance to mechanical shock and impact
RCCBs shall have adequate mechanical behaviour P

so as to withstand the stresses imposed during

installation and use

9.12.1.2 Mechanical shock

Mechanical shock: 50 falls of 40 mm on one side; P
50 falls on opposite side C turned through 90°;
50 falls on one side; 50 falls on opposite side

No opening of RCCB during the test .................. . |D1-0K P
D2 - OK
D3 - 0K
9.12.2 Mechanical impact
9.12.21 Impact test (10 blows, height 10 cm}: no damage : |D1-0K P
D2 - OK
D3 -0K
91222 RCCBs for rail mounting downward vertical force of P

50 N for 1 min, upward vertical force of 50 N for

1 min
RCCB shall not become loose during test and no D1-0K P
damage impairing its further use ... ;. |D2-0K
D3 - 0K
9.12.2.3 RCCBs of plug-in type (under consideration) N/A
8.13 Behaviour of RCCBs in case of overcurrents in the main circuit
RCCBs shall not operate under specified conditions P

of overcurrent
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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 378A1s P

equal to {A): & In switched on using a two-pole test
SWItCh FOr 18 i :

Test repeated three times with an interval of at D1 - Ok =
ast T MIN oo . |B2 -0k
D3 -0k
The RCCB shallnotopen ..o, . |D1-0k P
D2 -0k
D3 -0k
RCCBs functionally dependent on the line voltage P

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-poie RCCB

RCCB connected according to fig. 22 N/A

Testcurrent (A): 6 Inclosed by S1for1s ... : o

Test repeated three times for each possible D1 - N/A

combination of current paths with an interval ofat | D2 -

least 1 min ..o . |D3-

The RCCB shall notopen ... oo : |D1- N/A
D2 -
D3 -

RCCBs functionally dependent on the line voltage N/A

at rated voltage

TEST SEQUENCE D o7 P

{1 sample: In= 8634, IAn= 0,03A, type AC) ;

Tests “D0” P
8.5 Operating characteristics

For multiple settings of |4, tests are made for each N/A

setting
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991 RCCB installed as for normal use, test circuit Test on 50 and 60Hz P
accerding to fig. 4
9.9.5 For RCCBs functionally dependent on line voltage, P
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..., :
Type I A lan A Standard values of break time and -
nen-actuating time at a residual current equal to
fan 2 low 6 lan 5la | 5A- | 500A —
or 200A,
0,25A b)
a)
General| Any <0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 —
value Max, break
times
0,03 0,3 0,15 - 0,04 | 0,04 | 0,04 -
>0,03 0.3 0,15 0,04 - | 0,04 | 004 -
S > 25 >0,03 0,5 0,2 0,15 - 0,45 | 0,15 | Max. bresk —
times
0,13 0,08 0,06 -~ | 0,04 | 0,04 | Min non- -
actuating
times
a) value to be decided by the manufacturer for this test -
b) The test are onfy made during verification of the -
correct operation as mentioned in 8.9.2.4
9.9.2 Off-load tests made at a temperature of 20£ 2 °C  [22°C P
9.9.21 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 |4, to |4, within 30 s (mA) P
.............................................................................. - [1An= 30mA
- tripping current between lue and Ly, (MA) ... ;D7 - 21,9-22 1TmA P
9.9.2.2 Verification of the correct operation at closing on residual current
-the RCCB closes on |4, no value exceeds the D7 - 28 - 36ms P
specified limiting value of Table 1 (ms) ............... :
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz 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 oo ;| D7 -37ms P
- maximum break fime (ms) at: 2 lan oo . |D7 - 28ms P
- maximum break time (ms}at: 5 lan oo o | D7 - N/A
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- maximum break time {ms) at: 0,25 A (if D7-21ms P
applicable) ... :
- maximum break time (ms) at: B00A ... . |D7-11ms P
No value exceeds the relevant specified limiting
value
9924 Verification of the correct operation in case of sudden appearance of residual
current of values between 5 |An and 500A :
The test switch $1 and the RCCB being in the closed position, the residual
current is suddenly established by ctosing the test switch S2
- maximum break time (ms) at: 5A (value 1 D7 - 15ms P
between 5A and 200A)
- maximum break time (ms) at; 200A (value 2 B7 - 9ms P
between 5A and 200A)
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: l4, 0,13s . | D7 - N/A
- minimum non actuating time (ms) at: 2 1,,, 0,06 s |D7 - N/A
- minimum non actuating time (ms} at: 5 4, 0,05 s | D7 - N/A
- minimum non actuating time {ms) at; 500 A, D7 - N/A
0048 e :
No tripping during tests N/A
9.9.4 a) Tests repeated at a termperature of -5 °C.
The test circuit being successively calibrated at each of the values of residual P
current
specified in Table 1, the test switch Sz and the RCCB being in the closed
position, the test voltage is suddenly established by ¢losing the test switch St
- maximum break time (ms) att las oo . |D7-39ms P
- maximum break time (ms) at: 2 lyn oo, . |B7-33ms P
-maximum break time (ms) at: 5 lan ccooveeiiveeeinn © (D7 - N/A
- maximum break time {ms) at: 0,25 A (if D7 - 25ms P

applicable) ... :
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- maximum break time {ms}at: 500 A ................ . |D7-12ms
No value exceeds the relevant specified limiting
value
Additional test for type S:
- minimum non actuating time {ms} at: l,;: 0,138 |D7 - N/A
- minimum non actuating time (ms) at; 2 |y, 0,06 s [D7 - N/A
- minimum non actuating time (ms) at; 5 1,,; 0,058 D7 - N/A
- minimum noen actuating time (ms) at: 500 A, D7 - N/A
L 04 8 e :
No tripping during the tests N/A
9.9.3 Tests repeated with the RCCB loaded with rated current:
- test current {A): In, until steady state conditions =
arereached ... . |B3A
- cross-sectional area (Mm?) ..ooovvieeiieiin, . |16mm? —
- the RCCB closes on 1, no value exceeds the D7 - 35ms P
specified limiting value of Table 1 (ms) .............. :
The switch $1 and the RCCB are in closed position. The residual current is
established by closing Sz
- maximum break time (ms) at lag i . | D7 - 35ms P
- maximum break time (ms) at. 2 Iy oo o |D7-31ms P
- maximum break time (ms) at: 5 lap oo © | D7 - N/A
- maximum break time (ms) at; 0,25 A {if D7 - 24ms P
applicable) ... )
- maximum break time {ms) at: 500 A ............... . [D7-12ms P
No value exceeds the relevant specified fimiting P
value
Additional test for type S:
- minimum nen actuating time (ms) at. 1., 0,13 s : |D7 - N/A
- minimum nen actuating time (ms) at: 2 14, 0,06 s |D7 - N/A
- minimum non actuating time {ms) at: 5 |4, 0,06s |D7 - N/A
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- minimum non actuating time (ms) at: 500 A, D7 - N/A
0,04 8 Lo .
No tripping during the tesis N/A
9.94 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): [n at a temperature of +40 °C: =
until steady state conditions are reached ............ . | B3A
- cross-sectional area (Mm?) . . [16mm? —
The test circuit being successively calibrated at each of the values of residual P
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! fan oo . |D7-35ms P
- maximum break time (ms) at; 2 by oo, . |D7-29ms P
- maximurmn break time {ms)at: 5 lan oooooovvvvieniinnn . |D7 - N/A
- maximum break time (ms) at: 0,25 A {if D7 - 24ms P
applicable) e :

- maximum break time (ms)at 500 A ................. . |D7-11ms P

No value exceeds the relevant specified limiting

value

Additional test for type S:

- minirum non actuating time {ms) at: I, 0,138 ;. |D7 - N/A
- minimum non actuating time (ms) at; 2 |, for D7 - N/A
0,08 8 i :

- minimum nen actuating time (ms) at: 6 14, 0,05s |D7 - N/A
- minimum non actuating time (ms) at: 500 A; D7 - N/A
0,04 8 :

No tripping during the tests N/A

Tests "D1"

8.12 RCCBs functicnally dependent cn line voltage

RCCBs functionally dependent on the line voltage, N/A
shall operate correctly between §,85 and 1,1 times

their rated voltage; voltage (V) ..o :
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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 N/A

the line voltage

9.17 .1 Limiting value of the line voltage (Ux}:

- rated voltage applied to the line terminals and D7 - N/A
progressively lowered to attain zero within about

30 s until automatic opening occurs, voltage (V) ..

- all values Yess than 0,85 times the rated voltage D7 - N/A
(V) e :
- tripping test at test voltage (V) with |4, and D7 - N/A
operating according to Table 1T {mMs) .......ooeoveees :
No value exceeds the specified imiting values N/A
Not possible to close the apparatus by manual D7 - N/A

operating means below Ux ..., :

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 D7 - N/A

opening of the maincontacts ... :

a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay. max. and min. N/A

values within the range indicated by the

manufacturer

8.17.3 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) :

All phases but one switched off by means of 83 N/A

During the delay: test of 9.9.2: N/A
9.9.2.1 - steady increase from 0,2 1,, t0 14, within 30 s {(mA) | D7 - N/A

- tripping current between lae ang ly (MA) ... . | D7 - N/A
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The RCCB closes on |, no value exceeds the D7 - N/A
specified limiting value of Table 1 (Ms) ................ ;
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz 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 oo c |07 - N/A
- maximum break time{ms)at. 2 Ly .ovveioeet | D7 - N/A
- maximum break time (ms) at: 5 lan oo . |D7 - N/A
- maximum break time {ms) at: 0,25 A (if B7 - N/A
ApRHCADIEY oo :
- maximum break time (ms}at: 500 A ... C | B7 - N/A
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: 1, 013 s : |D7 - N/A
- minimum non actuating time (ms) at. 2 14, 0,068 (D7 - N/A
- minimum non actuating time {ms) at. 5 |, 0,068 |D7 - N/A
- minimum non actuating time {ms}) at: 500 A; D7 - N/A
0,045 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
9,923 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 oo, ;|07 - N/A
- maximum break time (ms) ati 2 la oo, . |D7 - N/A
- maximum break time (ms) at: Sl oo, . |D7 - N/A
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- maximum break time (ms) at: 0,25 A (if D7 - N/A
applicable} ... :
- maximum break time (ms) at: 500 A ... . | D7 - N/A
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: §,,; 0,13s . |D7 - N/A
- minimum non actuating time (ms) at: 2 1,,; 0,06 s |D7 - N/A
- minimum non actuating time (ms) at: 5 |4, 0,058 |D7 - N/A
- minimum non actuating time (ms) at: 500 A; D7 - N/A
0,04 8 oo e ;
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages
9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse
voltages
9.19.1 Current surge test for all RCCBs (0,5ps/100kHz ring wave test)
Cne pole of the RCCB is submitted to 10 applications of a surge current
according fo the following requirements:
- peak value: 200 A + 10/0% 200A
- virtual front time: 0,5 us + 30% 0,6 ps
- period of the following oscillatory wave: 10 ps 10 ps
+ 20%
- each successive reverse peak: about 60% of the |OK
preceding peak
The palarity shail be inverted after every two OK
applicaticns
The interval between two consecutive applications | 30s
shall be about 30 s
During the test the RCCB shall nottrip ... . | D7 - not trip
-breaktime (Mms}al Iy i . |D7-37ms P
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§.19.2 Verification of hehaviour at surge currents up to 3000A (8/20us surge current)
9.18.2.1 Test conditions

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

according to the following requirements:

Peak value: 3000A +10/-0% 3000A
Virtual front time: 0,8us + 20% 0,8 us
Virtual time of half value: 20ps + 20% 20 us
Peak of reverse current: less than 30 % of peak 30%
value

The polarity shall be inverted after every two oK
applications

The interval between two consecutive applications | 30s
shall be about 30 s

9,19.2.2 S-type: During the test the RCCB shall not trip D7 - N/A
- break time (Ms) @t lan oo ;. |D7 - N/A

9.19.2.3 General type: During the test the RCCB may trip. P
After any tripping the RCCB shall be re-closed
-break time (Ms) at lan - oo, . | D7 - 35ms P

8.15 Behavicur of RCCBs in case of earth fault currents comprising a d.c. component

8.21 Verification of the correct operation at residual currents with d.c. components for N/A
RCCBs type A

9.211 RCCB installed as for normal use, test circuits N/A

according to fig. 5and 6

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

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

line veltage; voltage (V) .o :

9.21.1.1 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 14, for N/A
lan > 0,01 A with 1,4 1,, /30 Als (MA)

- steady increase from zero to: 2 |, for [, < 0,01 A N/A
with 2 |40 /30 A/s (MA)

—angle o =00 {H-) e . |D7 - N/A
-angle e =80° () e . |D7 - N/A
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-angle o= 135% () . |D7 - N/A
No value exceeds the relevant specified limiting N/A
values

82112 Verification of the correct operation in case of suddenly appearing residual

pulsating direct currents by closing S2 (angle o = {°

For RCCBs functionally dependent on line voltage N/A
according to 4.1.2.2 a) the residual current is
established by closing S1
RCCBs with |, < 0,03 A:

- maximum break time (ms) at: 2 1y, (+) . |D7 - N/A
- maximum break time (ms) at: 4 Ly, (+7) ... |D7- N/A
- maximum break time (ms)at. 0,5 Arms {(+/) ... |D7- N/A
- maximum break time {(ms} at. 350 Arms {+/-) ... |D7 - N/A
RCCBs with [, = A

- maximum break time (ms) at; 1,4 laa {+/-) ... . | D7 - N/A
- maximum break time (ms) at: 2.8 la (+/-) ... . |D7 - N/A
- maximum break time {ms) at: 0,35 Arms {(+/~) .: |D7 - N/A
- maximum break time {ms) at: 350 Arms (+/-} ... [D7 - N/A
RCCBs with 1, > 0,03 A

- maximum break time (ms) at: 1,4 [ () ... : |D7 - N/A
- maximum break time (ms) at: 2,8 Iy (+~) ... . | D7 - N/A
- maximum break time {ms} at: 7 [ (/) ... | D7 - N/A
- maximum hreak time (ms) at: 350 Arms (+/-) ... |D7 - N/A
No value exceeds the relevant specified limiting N/A

value

92113 Verification of the cerrect operation with the pole under test and one other pole

loaded with rated current

-testourrent (AY 1IN o : A

- steady increase from zero to: 1,4 |, for N/A
an > 0,01 A with 1,4 1., /30 Als {mA) lAn= mA

- steady increase from zerc to: 2 |y, for la, < 0,01 A N/A
with 2 14, /30 Afs (mA)

~angle @ = 0% (H-) v, . D7 - N/A
—angle o =907 (F-) . | D7 - N/A
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-angle o = 138% (H-) e, o |DY - N/A
No value exceeds the relevant specified limiting N/A
values

6.21.1.4 Verificaticn of the correct operation in case of residual pulsating d.c. currents with

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

- steady increase of pulsating d.c. current from zero N/A
ta: 1,4 1y for > 0,01 A with 1,4 1,4, /30 Afs (mA) [An= mA

- steady increase of pulsating d.c. current from zero N/A
to: 2l for 14 < 0,01 A with 2 [, /30 Als {mA)
~angle o = 0° (+-) (-6 MA) o . | D7 - N/A
No value exceeds the relevant specified limiting N/A
values

9.11.2.3 Verification of the rated residual making and B30A —_
breaking capacity (A)Y bap oo :
Test circuit according to figure ... L7 o
Point of test circuit which is directly earthed ........ . | Neutra! of power supply —
Grid distance "a" {mm) ..o . |35mm o
Prospective current (A) .....oooiiciiniie . |B30A e
Prospective current obtained (A) .oooivieiiiinnn . |B32A —
Power factor ...........ccooovee i :10,93-0,98
Power factor obtained ... © (0,97
Point of initiation: 45° + 5° 45

Test sequence: O--CO-t-CO on each pole in turn | O-+-CO-t-CO

excluding the switched neutral pole

During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of

fuse F

After the tests no damage impairing further use

9.7.73 The leakage current flowing across the open D7 - 7,32x107
contacts is measured at 1,1 Un and shall not
gxceed 2mA {mA)
8.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
B et : |D7-0K P
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D) e . |D7-0K P
(o) E T OO PO O PP PP ROPPR . |D7-0K P
A e . |D7 - N/A
B) it ee et esnes e L | DT = N/A
No flashover of breakdown ..., . |D7-0K P
Making and breaking InatUn .........ooccovninn . |D7-0K P
The RCCB shall trip with a test current of 1,25 |4, D7 -37ms P
(IT18) oot e e :

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 D7 - 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 D7 - N/A
V) :

- tripping test at test voltage (V) with |4, and D7 - N/A
operating according to Table 1 (MS) .....ocooeenis :

No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D7 - N/A
operating means below Ux . ..., :

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 D7 - N/A
opening of the main contacts .........ocoeeiinnnn. :

a) RCCBs opening without delay: no value exceeds N/A
0,58

b) RCCBs apening with delay: max. and min. N/A
values within the range indicated by the

manufacturer

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

9.92.1 - steady increase from 0,2 |, 10 |4y Within 30 5 (mA) | D7 - N/A
- tripping current between lue and la (MA) ... . |D7 - N/A
The RCCB closes on |4, no value exceeds the D7 - N/A
specified limiting value of Table 1 (Ms) ...l

9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch St
- maximum break time (Ms) at by oo, . |D7 - N/A
- maximum break time (ms) at: 2 lan oo . (D7 - N/A
- maximum break time (ms)at 5 lan oo, o | D7 - N/A
- maximum break time (ms) at: 0,25 A (if D7 - N/A
Applicable) coovvvi i :
- maximum break time (ms)at: 500A ... . |D7 - N/A
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at 1., 0,135 : |D7 - N/A
- minimum non actuating time (ms) at: 2 1, 0,06 s | D7 - N/A
- minimum non actuating time (ms) at: 5 14, 0,05 s |D7 - N/A
- minimum non actuating time (ms) at: 500 A; D7 - N/A
0,04 8 L :
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 turmn:
RCCB connected according to fig. 4 N/A
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9823 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 clesed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lap oooooeiiiinionnns . |D7 - N/A
- maximum break time (ms) at: 2 lan oo . |D7 - N/A
- maximum break time (ms) at: S lan i . |D7 - N/A
- maximum break time (ms} at: 0,25 A (if D7 - N/A
applicable) v :
- maximum break time (ms) at: 800A ... . |D7 - NIA
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: 14, 0,13s ;. | D7 - N/A
- minimum non actuating time (ms) at. 2 1, 0,06 s |D7 - N/A
- minimum non actuating time (ms) at: 51, 3,055 |D7 - N/A
- minimum nen actuating time (ms) at: 500 A, D7 - 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
Ampere-turns produced when operating the test Ampere-turns produced by P
device do not exceed 2,5 times the ampere-turns test device: 93,4
produced by |, milliampere-turns
2,5 fimes the Ampere-turns
produced by lAn: 150
mitliampere-turns
Not possible to energize the circuit on the lead side P
by operating the test device when the RCCB is in
the open position
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9.18 Verification of the operation of the test device at the limits of rated voltage:
a) RCCB at 0,85 times the rated voltage, test D7 - CK P
device actuated 25 times atintervalsof 5s ......... :
b} test a) repeated at 1,1 times the rated voltage : |D7 - OK =]
c} test b) repeated, but only once, the operating D7 - 0K P

means of the test device being neld in the closed

POSIHION For 30 8 i :

RCCB operated ateachtest ... . | D7 - operated P

No change impairing furtheruse ..., . |D7-0K P
8.8 Resistance to mechanical shock and impact

RCCBs shall have adequate mechanical behaviour P

so as fo withstand the stresses imposed during
installation and use
9.12.1.2 Mechanical shock

Mechanical shock: 50 falls of 40 mm on cne side; P
50 falls on opposite side C turned through 907,

50 falls on one side; b0 falls on opposite side

No opening of RCCB during the test ...............: |B7-0OK P
8.12.2 Mechanical impact
9.12.2.1 Impact test {10 blows, height 10 cm): no damage . |D7 - OK P
9.12.2.2 RCCBs for rail mounting downward vertical force of P

50 N for 1 min, upward vertical force of 50 N for

1 min
RCCB shall not become loose during test and no D7 - OK P
damage impairing its further use ...............cecco.... :
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 conditions P

of overcurrent

9.18.1 Verification of the limiting value of overcurrent in case of a load through a RCCB
with two poies
RCCB connected as for normal use with a load 378A 1s P

equal to (A): 6 In switched cn using a two-pole test

SWITCh fOr 18 L :
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Test repeated three times with an interval of at D7 - OK P
@3St T MIM .. :
The RCCB shall notopen ..o . |D7 - 0K P
RCCBs functionally dependent on the line voltage P
at rated voltage (Un) ..o :

9182 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
Testcurrent {A): 8 Inclosed by S1for1s .......... L e L
Test repeated three times for each possible D7 - N/A
combination of current paths with an interval of at
ast 1 MmN ..o :
The RCCB shall notopen ... © | D7 - N/A
RCCBs functionally dependent on the line voltage N/A
at rated voitage
TEST SEQUENCE D ] DO1 P
(1 éample: In= 63A, 1An= 0,1A, type AC) i
Tests “DO” P

8.5 Operating characteristics
For multiple settings of 1., tests are made for each N/A
sefting

9.9.1 RCCB installed as for normal use, test circuit Test on 50 and 60Hz P
according to fig. 4

9,95 For RCCRBs functionally dependent on line voltage, P

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

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

Type In A lan A Standard values of break time and -
non-actuating time at a residual current equal to
lan 2 lan 5 lan 5lwor | SA-200A, | 500A -
0,254 a) b
General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 —
value Max. break
times
0,03 03 0,15 0,04 0,04 0,04 -
>0,03 0.3 0,15 0,04 0,04 0,04 —
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S 225 | »003 0.5 0.2 015 - 0,15 0,15 Mat)i(ﬁber:ak -
0,13 0,08 0,05 - 0,04 0,04 | Min. non- -
“imes
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 [21°C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 |, to |4, within 30 s (MA) P
.............................................................................. . [JAn=100mA
- tripping current between g, and 1, (MmA) ... : |D01- 786-79,1mA P
8922 Verification of the correct operation at closing on residual current
- the RCCB closes on I, no value exceeds the P
specified limiting value of Table 1 (Ms) ... . |D01-26-37ms
9923 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 fest switch S1

- maximum break time (ms) at laq cooveeieiicnnnn, ;| D0O1-35ms P
- maximum break time (ms}at: 2 1y coveeiiene . |D01-30ms P
- maximum break time {(ms}at: 5 lan i .| D01 - N/A
- maximum break time {ms) at: 0,25 A (if D01 - 24ms P
applcable) ..o :
- maximum break time {ms) at: 500 A ............... : |P01-11ms
No value exceeds the relevant specified limiting
value

9924 Verification of the correct operation in case of sudden appearance of residual

current of values between 5 JAn and 500A :

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

is suddenly established by closing the test switch S§2

- maximum break time (ms) at: 5A {value 1 between | D01 - 21ms P
5A and 200A)

- maximum break time (ms) at: 200A (value 2 L01-13ms P
between 5A and 200A)
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time {ms) at: [,,; 0,13s : |DO1 - N/A
- minimum non actuating time {(ms) at. 2 |,,; 0,06 s | DO1 - N/A
- minimum non actuating time (ms) at, 51,4, 0,06 s | D01 - N/A
- minimum non actuating time {ms) at; 500 A; 0,04 s | D01 - N/A
No tripping during tests N/A
9.9.4 a) Tests repeated at a temperature of -5 °C;
The test circuit being successively calibrated at each of the values of residual P
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 .oooovveeevieinns © |D01-35ms P
- maximum break time (ms) at: 2 44 oo . | D01 - 34ms P
- maximum break time (ms) at 5lan oo .| DOt - N/A,
- maximum break time (ms) at: 0,25 A {if D01 -31ms P
applicable) e :
- maximum break time (ms) at: 500 A ... . |D01-12ms P
No value exceeds the relevant specified limiting P
value
Additiona) test for type S:
- minimum non actuating time (ms) at: 14, 0,13 s . |DO1 - N/A
- minimum non actuating time (ms) at; 2 14, 0,06 s |DO1 - N/A
- minimum non actuating time {ms) at: 5 1, 0,056s |D01- N/A
- minimum non actuating time {ms) at: 500 A; 0,04 s |DO1 - N/A
No tripping during the tests N/A
9.9.3 Tests repeated with the RCCB loaded with rated current:
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- test current (A): In, until steady state conditions —

arereached ... © |B3A

- cross-sectional area (MM i : o |25mm? —

-the RCCB closes on |4, no value exceeds the
D01 - 28- 37ms P

specified limiting value of Table 1 (mMs) ..o :

The switch 51 and the RCCB are in closed position. The residual current is
established by closing Sz :

- maximum break time (Mms) at: lan oo . |D01-37ms P
- maximum break time (ms) at: 2 lan oo . | DO01-30ms P
- maximum break time (ms) at: 5 lan -ovoooiiiieins o |DO1 - N/A
- maximum break time {ms) at; 0,25 A (if D01 -26ms p
applicable} i :

- maximum break time {(ms)at. 500 A ................ ;. |DD1-11ms P
No value exceeds the relevant specified limiting P
value

Additional test for type S:

- minimum non actuating time (ms) at: l,;, 0,13 s :  [DO1 - N/A
- minimum non actuating time (ms) at; 2 4, 0,06 s | D01 - N/A
- minimum non actuating time (ms) at: 5 |4, 0,068 | D01 - N/A
- minimum non actuating téme (ms) at: 500 A; 0,04 s |DO1 - N/A
No tripping during the tests N/A
894 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 ............ . |B3A
- cross-sectional area (MM®) ..., © [18mm? —
The test circuit being successively calibrated at each of the values of residual P
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 oo . | D01 -34ms P

- maximum break time (ms) at: 2 lyn .o, . | D01 -29ms P

TRF No. IECB1008_1F




Page 68 of 179

Report No.:1307000235HA-001

IEC 610081

Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 5 lan oo . |DG1- N/A
- maximum break time (ms) at; 0,25 A (if D01 - 26ms P
applicable) ... :
- maximum break time (ms)at: 500 A ................ © |DO1-11ms P
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: 14,; 0,13s . |DO01 - N/A
- minimum non actuating time (ms) at: 2 |, for DO1 - N/A
0,08 8 i :
- minimum non actuating time (ms) at: 5 l4,; 0,05s |DO1 - N/A
- minimum non actuating time {ms) at: 500 A; 0,04 s | D01 - N/A
No tripping during the tests N/A
TEST SEQUENCE D D02 P

1 sample: In= 63A, |An= 0,3A, type AC) |

Tests “D0” P

8.5 Operating characteristics
For multiple settings of 14, tests are made for each N/A
sefting

9.9.1 RCCRB installed as for normal use, fest circuit Test on 50 and 60Hz P
according to fig. 4

9.9.5 For RCCBs functionally dependent on line voltage, P

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

line voltage: voltage (V) .. :

Standard values of break time and

Type In A lan A -
non-actuating time at a residual current equal to
Iane 2 lan 5 lan 5law0r | 5A-200A, | 5004 —
0,254 a) b)
General Any <0,03 0,3 015 0,04 0,04 0,04 -
value
0,03 0.3 0,15 - 0,04 0,04 0,04 -
>0,03 Q03 0,15 0,04 - 0,04 0,04 -

TRF No. IEC61008_1F




Page 69 of 179 Report No.:130700023SHA-001
IEC 61008-1
Clause Requirement + Test Resuit - Remark Verdict
5 225 | »003 05 02 0,15 0,15 0,15 | Max. break -
times
0,13 0,06 0,05 - 0,04 0,04 | Min. non- -
e
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
8.9.2 Off-load tests made at a temperature of 20£ 2 °C |21°C p
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 |4, 10 |an Within 30 s (mA) P
............................................................................... lan= 300mA
- tripping current between lano and lan (MA) ... . |D02 - 231 -234mA P
8.8.2.2 Verification of the correct operation at closing on residual current
- the RCCB closes on 14, no value exceeds the
specified limiting value of Table 1 (Ms) ............... : D02 - 27 - 36ms J
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch 32 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 oo © D02 - 35ms P
- maximum break time (Ms) at: 2 lan oo .| D02 -28ms P
- maximum break time (ms) at: S lan oo, .| D02 - N/A
- maximum break time (ms) at: 0,25 A (if D02 - 26ms P
BPRHEEDIEY Lo e :
- maximum break time (ms) at: 500 A ... . |D02 -11ms
No value exceeds the relevant specified limiting
value
9924 Verification of the correct operation in case of sudden appearance of residual
current of values between 5 |An and 500A .
The test switch S1 and the RCCB being in the closed position, the residual current
is suddenly established by closing the test switch S2
- maximum break time {ms) at: 5A (value 1 between | D02 - 22ms P
5A and 200A)
- maximum break time (ms} at: 200A (value 2 D02 - 14ms P

between 5A and 200A)
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: l4; 0,13s : [D02 - N/A
- minimum non actuating time (ms} at: 2 l,,; 0,06 s | D02 - N/A
- minimum non actuating time (ms) at: 5 14, 0,058 |D02 - N/A
- minimum non actuating time (ms) at: 500 A; 0,04 s | D02 - N/A
No tripping during tests N/A
8.9.4 a) Tests repeated at a temperature of -5 °C;
The test circuit being successively calibrated at each of the values of residual P
current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddeniy established by closing the test switch S1
- maximum break time (ms) at lay ovviiiiinee. .| D02 - 38ms P
- maximum break time (ms) at 21y oo . | D02 - 36ms P
- maximum break time (Ms) at: 5 laq ccooveveiioirn, . | D02 - N/A
- maximum break time (ms) at: 0,25 A (if D02 - 30ms P
ApPlCcabIB) . e :
- maximum break time (ms) at: 500 A ................ . |D02-11ms
No value exceeds the relevant specified limiting
value
Additional test for type S:
- minimum non actuating time (ms) at: la: 0,13s : | D02 - N/A
- minimum non actuating time (ms) at; 2 14, 0,06 s D02 - N/A
- minimum non actuating time (ms) at. 5 Iy, 0,06s |D02 - N/A
- minimum non actuating time (ms) at: 500 A; 0,04 s (D02 - N/A
No tripping during the tests N/A
9.9.3 Tests repeated with the RCCB loaded with rated current:
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- test current {A): In, until steady state conditions —=

Are reached ... . |B3A
- cross-sectional area (MM?) i :|26mm? —
- the RCCB closes cn 14, no value exceeds the D02 - 27 - 38ms P

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

The switch S4 and the RCCB are in closed position. The residual current is

established by closing S2:

- maximum break time (ms) at: lan vvviiiiiniie. ;| D02 -37ms p
- maximurn break time (ms) at: 2 lan oo . |D02 -31ms P
- maximum break time (ms) at & lan oo : |Do2 - N/A
- maximum break time (ms) at: 0,25 A {(if D02 - 27ms P
APPIHCADIE) Lo :

- maximum break time (ms) at: 500 A ................ : |D0Z-11ms P
No value exceeds the relevant specified limiting P
value

Additional test for type S:

- minimura nen actuating time (ms) at: 1y, 0,13s ;. |DO2 - N/A
- minimum non actuating time {ms} at; 2 l,,; 0,06 s | D02 - N/A
- minimum non actuating time (ms) at: 5 1, 0,06 s | D02 - N/A
- minimum non actuating time (ms} at: 500 A; 0,04 s | D02 - N/A
No tripping during the tests N/A
9.9.4 b) Tests repeated with the RCCB ioaded with rated current:
- test current (A): In at a temperature of +40 °C: B
until steady state conditions are reached ........... . |B83A
- cross-sectional area (MmM?) i, . |16mm? =
The test circuit being successively calibrated at each of the values of residual P
current

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

the test voltage is suddenly established by closing the test switch 81

- maximum break time (ms) at: lay oo . |D02 - 36ms P
- maximum break time (ms) at: 2 lan oocoervivnnnnne, . | D02 -29ms P
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- maximum break time (ms)at: 5lan oo ;D02 - N/A
- maximum break time (ms) at: 0,25 A (if D02 - 27ms P
gpplicable) oo :
~ maximum break time (ms)at: 500 A ... : |D02 -11ms P
No value exceeds the relevant specified limiting
value
Additional test for type S:
- minimum non actuating time (ms) at: l,,, 0,13s . | D02 - N/A
- minimum non actuating time {ms} at: 2 |, for Do2 - N/A
008 8 it :
- minimum non actuating time (ms) at: 5 l4,; 0,068 | DOZ - N/A
- minimum non actuating time (ms) at: 500 A; 0,04 s (D02 - N/A
No tripping during the tests N/A
TEST SEQUENCE D D03 P
(1 sample: In= 63A, |An= 0,1A, type A) , :
Tests “D0" P

8.5 Operating characteristics
For muitiple settings of 1, tests are made for each N/A
setting

9.9.1 RCCB instalied as for normal use, test circuit Test on 50 and 60Hz P
according to fig. 4

5.9.5 For RCCBs functionally dependent on line voltage, P
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) ..o

Type Iy A lan A Standard values of break fime and -
non-aciuating time at a residual current equal to
lan 2 lan 5 lan Slmor | 5A-200A, S00A —
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 -
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S z25 >0,03 0,5 0.2 0,15 - 0,15 0,15 Ma;icl._nzr;aak -
0,13 0,06 0,05 - 0,04 0,04 r:é?u z;tﬁ:r; -
times
a) value to be decided by the manufaciurer for this test -
b) The test are only made during verification of the -
correct operation as mentioned in 9.9.2.4
982 Off-load tests made at a temperature of 20+ 2 °C  |21°C P
9.9.2.1 Verification of the correct aperation in case of a steady increase residual current:
- steady increase from 0,2 |, to 15, within 30 8 (mA) P
.............................................................................. - [1An=100mA
- tripping current between lae and Iy (MA) ........0 |D03- 78,1 -79,0mA P
8922 Verification of the correct operation at closing on residual current
- the RCCB closes on i, no value exceeds the P
specified limiting value of Table 1 {ms) ................:. |D03 - 26 - 38ms
8923 The test circuit being successively calibrated at each of the values of residual

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

the test voltage is suddenly established by closing the test switch $1

- maximum break time (ms) at: g oo s | DO3 - 34ms P
- maximum break time (ms) at: 2 lan oo, © |D03-31ms P
- maximum break time (ms)at: 5l oo . |DO03 - N/A
- maximum break time (ms) at: 0,25 A (if D03 - 26ms P
APRHCEBIEY .. oo X
- maximum break time (ms) at: 500 A ............... |B03-11ms
No value exceeds the relevant specified limiting
value

0924 Verification of the correct operation in case of sudden appearance of residual

current of values hetween 5 |An and 5C0A :

The test switch 51 and the RCCB being in the closed position, the residual

current is suddenly established by closing the test switch S2

- maximum break time {ms) at; 5A (value 1 D03 -21ms P
between 5A and 200A)

- maximum break time (ms) at: 200A (value 2 D03 - 13ms P
between 5A and 200A)
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: l,h; 0,13 s | D03 - N/A
- minimum non actuating time (ms) at: 2 |, 0,06 5 | D03 - N/A
- minimum non actuating time (ms) at: 5 14,; 0,058 | D03 - N/A
- minimum non actuating time (ms) at: 500 A; D03 - N/A
0,04 8 it s
No tripping during tests N/A
8.94 a) Tests repeated at a temperature of -5 °C.
The test circuit being successively calibrated at each of the values of residual P
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 lpn .oooocceeee.t | DO3 - 36ms P
- maximum break time (ms) at: 2 lan coeeevieeennnn : | D03 - 33ms P
- maximum break time (ms)at: 5 1y oo : | D03 - N/A
- maximum break time {ms) at: 0,25 A (if D03 - 27ms P
applicable) ..o
- maximum break fime (ms) at: 500 A ............... . |D03-12ms P
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time {ms) at. 1,,: 0,13 s . |DO3 - N/A
- minimum non actuating time (ms) at: 2 I, 0,06 s D03 - N/A
- minimum non actuating time {ms) at: 5 4y, 0,055 | DO3 - N/A
- minimum non actuating time (ms) at. 500 A, D03 - N/A
D04 S i
No tripping during the tests N/A
9.9.3 Tests repeated with the RCCB loaded with rated current:
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- test current {A): In, until steady state conditions —
arereached ... . |B3A
- cross-sectional area (mm?) .o . | 25mm? —
- the RCCB closes on I, no value exceeds the
specified limiting value of Table 1 (ms) ................ D03 - 27-35ms
The switch S1 and the RCCB are in closed position. The residual current is
established by closing S2
- maximum break time (ms) at: lan oo, . | D03 - 35ms P
- maximum oreak time (ms) at; 2 lan <o © | P03 -28ms P
- maximum break time (ms) at S s ooooovvvvienn. . | DO3 - N/A
- maximum break time {ms} at: 0,25 A (if D03 - 32ms P
applicable) e
- maximum break time (ms) at: S00A ... . D03 -11ms
No value exceeds the relevant specified limiting
value
Additional test for type S:
- minimum non actuating time {ms) at: 14; 0,13 s . | D03 - N/A
- minimum non actuating time (ms) at. 2 ., 0,086 s | D03 - N/A
- minimum non actuating time (ms) at: 5 |4,; 0,05 s |DO3 - N/A
- minimum non actuating time (ms) at: 500 A; DO3 - N/A
0,04 8 L e
No tripping during the fests N/A
99.4 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 .............. |83A
- cross-sectional area (MM?) .....ocoeeeiieiiiieennee, . | 16mm? -
The test circuit being successively calibrated at each of the values of residual P
current
specified in Table 1, the test switch Sz 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 oot | DO3 - 34ms P
- maximum break time (ms) at: 2 lyg .....oooovvveeer | D03 - 31Ms p
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- maximum break time (ms) at: 5lan cooviviiinnnn, . |DO3- N/A
- maximum break time (ms) at: 0,25 A (if D03 - 26ms P
applicable) v :
- maximum break time (ms) at: 500 A ............... |D03-11ms p
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum nen actuating time (ms) at: l,,; 0,13s ;. [DO3 - N/A
- minimum nen actuating time (ms) at: 2 1, for D03 - N/A
0,08 S i :
- minimum non actuating time (ms) at: 5 I, 0,056 s |DO3 - N/A
- minimum nen actuating time (ms) at: 500 A, D03 - N/A
0,045 i :
No tripping during the tests N/A
TEST SEQUENCE D D04 P
{1 sample: In= 63A, 1An= 0,3A, type A)
Tests “D0” P

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

9.9.1 RCCB installed as for normal use, test circuit Test on 50 and 60Hz P
according to fig. 4

9.9.5 For RCCBs functionally dependent on line voltage, =
each test is made at 1,1 and 0,85 times the rated
line voltage; voftage (V) ... :

Type I A lan A Standard values of break time and -
non-actuating time at a residual current equal to
I 2 lan 5 lan 5lgv0f | SA-200A, | SO0A -
0,254 a) b}
General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 -
value Max.
break
0,03 0,3 0,15 - 0,04 0,04 0,04 times -
>(,03 0,3 0,15 0,04 - 0,04 0,04 -
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S 225 | >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  |21°C p
9.9.2.1 Verification of the correct operation in case of a steady increase residual current;
- steady increase from 0,2 |, 10 14, within 30 s {MA) P
.............................................................................. ©[1ap= 300mMA
- tripping current between lune and la (MA) ... . | D04 - 235 -238BmA P
8922 Verification of the correct operation at closing on residuat current
- the RCCB closes on 1,4, ho value exceeds the
_ D04 - 26 - 37ms P
specified limiting value of Table 1 (M$) ................
9923 The test circuit being successively calibrated at each of the values of residual

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

the test voltage is suddenly established by closing the test switch $1

- maximum break time (ms) at: lan coeeveeeiiiiniiin : | P04 - 39ms P
- maximum break time (ms) at: 2 lan oooviiivnieinn. ;| D04 - 34ms P
- maximum break time (ms) at: 5 lan coocveiii - | D04 - N/A
- maximum break time (ms) at: 0,25 A (if D04 - 27ms P
applicable) ... :
- maximum break time {ms) at. 500 A ... . | D04 -12ms P
No value exceeds the relevant specified limiting
value

9924 Verification of the correct operation in case of sudden appearance of residuai

current of values between 5 |An and 500A :

The test switch $1 and the RCCB bkeing in the closed position, the residual

current is suddenly established by closing the test switch 52

- maximum break time (ms) at: 5A (value 1 D04 - 22ms P
between 5A and 200A)

- maximum break time (ms) at: 200A (value 2 D04 - 14ms P
between 5A and 200A)
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No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (Ms) at: lx; 0,135 : D04 - N/A
- minimum non actuating time (ms) at: 2 |, 0,08 8 [D04 - N/A
- minimum non actuating time (ms) at: 5 [\, 0,05 s | D04 - N/A
- minimum non actuating time (ms) at: 500 A; DO4 - NIA
0,04 8 e :
No tripping during tests N/A
994 a) Tests repeated at a temperature of -5 °C:
The test circuit being successively calibrated at each of the values of residual P
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 fest switch S1
- maximum break time (ms) at. lan oo . |D04 - 36ms P
- maximum break time (ms}at: 2 laq oo, : | D04 - 34ms P
- maximum break time (ms)at: B lan oo . | D04 - NIA
- maximum break time (ms) at: 0,25 A (if D04 - 29ms P
applicable) .. :
- maximum break time (ms) at: 500 A ... . (D04 -11ms P
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (Ms) at: 14 0,135 . | D04 - N/A
- minimum non actuating time (ms) at: 2 |, 0,06 s | D04 - N/A
- minimum non actuating time (ms) at: 5 I, 0,055 | D04 - N/A
~ minimum non actuating time {ms) at: 500 A, D04 - N/A
004 8 e :
No tripping during the tests N/A
8.9.3 Tests repeated with the RCCB loaded with rated current:

TRF No. IEC61008_1F




Page 79 of 179 Report No.:130700023SHA-001
IEC 61008-1

Clause Reguirement + Test Result - Remark Verdict

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

are reached .o . |B83A
- cross-sectionalarea (MM ..o | 28mm? —
- the RCCB closes on |4, no value exceeds the D04 - 28 - 37ms P

specified limiting vatue of Table 1 (ms) ...

The switch 81 and the RCCB are in closed position. The residual current is
established by closing S2:

- maximum break ttime (Ms) at fan o . |D04 -37ms P
- maximum break time (ms) at: 2 lan coooeeriiiennnnn, . | D04 -29ms P
- maximum break time (ms) at: 5 lap oo ;| D04 - N/A
- maximum break time (ms) at: 0,25 A (if D04 - 32ms P
applicable) ..o :

- maximum break time {(ms) at: 500 A ... . |DC4-11ms P
No value exceeds the relevant specified limiting P
value

Additional test for type S:

- minimum non actuating time (ms) at: la; 0,135 ;. |D04 - N/A

- minimum non actuating time (ms) at: 2 1,,, 0,086 s [D04 - N/A

- minimum non actuating time (ms) at: 5 4, 0,058 [D04 - N/A

- minimum non actuating time (ms) at; 500 A, Do4 - N/A

0,04 8 L i :

No tripping during the tests N/A
9.9.4 b) Tests repeated with the RCCB Ioaded with rated current:

- test current (A): In at a temperature of +40 °C: —-

until steady state conditions are reached ........... [63A

- cross-sectional area (Mm®) ... ;| 18mm? —

The test circuit being successively calibrated at each of the values of residual P

current

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

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

- maximum break time (ms} at la oo . | D04 - 38ms P

- maximum break time (ms)at: 2 lag oo, . | D04 -31ms p

TRF No. IEC81008_1F



Page 80 of 179 Report No.:1307000238HA-001
IEC 61008-1

Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 5lan .o, : | D04 - N/A
- maximum break time {ms) at: 0,25 A (if D04 - 27ms P
applicable) ... :
- maximum break time (ms) at: 800A ... . | D04 -11ms
No value exceeds the relevant specified limiting
value
Additional test for type S:
- minimum non actuating time {ms) at: l,,, 0,13s ; D04 - N/A
- minimum non actuating time (ms) at; 2 I, for D04 - N/A
0,08 8 o e :
- minimum non actuating time (ms) at: 5 l,,; 0,055 | D04 - N/A
- minimum non actuating time (ms) at: 500 A, D04 - N/A
D04 S e :
No tripping during the tests N/A
TEST SEQUENCE D2 D-1 D;-2 D;-3 P
(3 samples: In= 63A, I1An= 0,034, type A) '

9.11.2.3¢) |Verification of suitability in [T system: ... : —-
Test circuit according to figure ......ovvevneee s |8 —

Point of test circuit which is directly earthed ........:

Neutral of power supply

Grid distance "a" (MM} ...

35mm

Test voltage 105% of rated phase to neutral voltage

for the pole exclusively for the neutral

252V

Test voltage 105% of rated phase to phase voltage | 444V
for the other poles
Prospective current - 5G0A or 10In

- 101, (A) ...
Prospective current (A) ... . |630A —
Prospective current optained {(A) ..........cc....ov . | B45BA e
Power factor ... © 10,93-0,98 —
Power factor obtained ..., . 10,98 P
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Paint of initiation: 0 + 5° for the first tested pole, 0 P
shifted by 30° for the other poles
Test sequence: O-t-CO on each pole in turn 0-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 cpen D2-1- 7,37%10°mA P
contacts is measured at 1,1 Un and shall not D2-2- 7,43x10°mA
exceed 2mA (mA) D2-3- 7,567x10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
B) et D2-1-0K P
D2-2 - OK
D2-3 - CK
) e e D2-1-OK P
D2-2 - OK
D2-3 - OK
) etk D2-1 - OK P
D2-2 - OK
D2-3 - OK
) et s D2-1- N/A
D2-2-
D2-3-
B ettt e D2-1- N/A
D2-2-
D2-3-
No flashover or breakdown ... D2-1- P
D2-2-
D2-3-
Making and breaking InatUn ...l . |D2-1- p
D2-2-
D2-3-
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The RCCB shall trip with a test current of 1,25 |, D2-1- 34ms P
(MNS) toivre ittt | D2-2- 25MS
D2-3- 30ms
The pelyethylene sheet shows no holes P
9.17 Verification of the behavicur of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voitage (Ux):
- rated voltage applied to the line terminals and D2-1- N/A
progressively lowered to aftain zero within about D2-2-
30 s until automatic opening occurs; voltage (V) .. | D2-3-
- all values less than 0,85 times the rated voltage D2-1- N/A
V) e el : |D2-2-
D2-3-
- tripping test at test voltage (V) with |, and D2-1- N/A
operating according to Table 1 (ms) .....cccceee, .| D2-2-
D2-3-
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D2-1- N/A
operating means below Ux ..o .| D2-2-
D2-3-
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms) interval between switching off and 02-1- N/A
opening of the main contacts ... | D2-2-
D2-3-
a) RCCBs opening without delay: no vaiue exceeds N/A
05s
b) RCCBs cpening with delay: max. and min. N/A
values within the range indicated by the
manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
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RCCB connected according to fig. 4 at the rated N/A
voltage (UnR) ...
All phases but one switched off by means of §3 N/A
During the delay: test of 9.9.2;
9.9.2.1 - steady increase from 0,2 I, to la, within 30 s (mA)  D2-1- N/A
D2-3-
- tripping current between |y and a4 (MA) ..o |D2-1- N/A
D2-2-
D2-3-
The RCCB closes on 1,4, no value exceeds the D2-1- N/A
specified limiting value of Table 1 (ms) ................ | P2-2-
D2-3-
8.9.2.3 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 o ocoviiiii o | D2-1- N/A
D2-2-
D2-3-
- maximum break time (ms) at; 2 laq vooveeeeernn ;| D2-1- N/A
D2-2-
D2-3-
- maximum break time (ms} at: 5lan o ovvvvcevvveern s [ D241 N/A
D2-2-
D2-3-
- maximum break time {ms} at: 0,25 A (if D2-1- N/A
applicable} ..o D22
D2-3-
- maximum break time {ms) at: 500 A ................. |D2-1- N/A
D2-2-
D2-3-
No value exceeds the relevant specified limiting N/A
value
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Additional test for type S:
- minimum non actuating time {ms) at. l.,; 0,13 s : |D2-1- N/A
D2-2-
D2-3-
- minimum non actuating time (ms) at: 2 l4,; 006 s D2-1- N/A
............................................................................... D2-2-
D2-3-
- minimum non actuating time (ms) at: 5 I,,; 0,05 s |D2-1- N/A
............................................................................... D2-2-
D2-3-
- minimum nen actuating time (ms) at. 500 A; D2-1- N/A
0,04 8 e D2-2-
D2-3-
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
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 Sz 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: ly, . oooveiievvvveeeen s [ D2-1- N/A
D2-2-
D2-3-
- maximum break time (ms)at: 2 lyy vooeooeviivvveeens | D2-1- N/A
pz-2-
D2-3-

- maximum break time (ms) at: 5 laq ovevevveeees | D2-1- N/A
D2-2-
D2-3-
- maximum break time (ms) at. 0,25 A (if D2-1- N/A
applicable) . .| D2-2-
D2-3-
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- maximum break time (ms) at; 500 A ............. |D2-1- N/A
D2-2-
D2-3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S;
- minimum non actuating time (ms) at: 14, 0,135 ¢ |D2-1- N/A
D2-2-
D2-3-
- minimum non actuating time (ms) at: 2 l,,; 0,06 s |D2-1- N/A
............................................................................... D2-2-
D2-3-
- minimum non actuating time (ms) at: & (4, 0,055 |[D2-1- N/A
............................................................................... D2-2-
D2-3-
- minimum non actuating time (ms} at: 500 A, D2-1- N/A
0,048 i D2-2-
D2-3-
No tripping during tests N/A
TEST SEQUENCE E E1 B2 E3 P
(3 samples: In= 63A, 1A= 0,03A, type A)
8.7 Performance at short-circuit currents P
8.11.24 a} Verification of the coordination between the RCCB and the SCPD
Verification of the coordination at the rated B8000A —
conditional short-circuit current (A): InC ..ol
Test circuit according to figure .oooooovvoovvevieeecet |7 —
Point of test circuit which is directly earthed .......... | Neutral —-
Grid distance "a" (mm) ... [48mm o
Silver wire diameter (mm)orfuse ...........ccceeeee...s. [0, 756mm —
Prospective current (A} .........ooiieiievieiieee .. | B000A —
Prospective current obtained (A) ........coooeet |B110A —
Power factor ... | 0,656-0,70 o
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Power factor obtained ..........ooooovivviiein .l (0,67 —
Point of initiation: 45° % 5° 45°
Verification of 17t (kA%s) and Ip (kA) prior to testing | I*t = 28kA?%s
{{(z=1x =1,1x values of table 15), RCCB replaced by |Ip = 4,05kA
a connection having negligible impedance
Test sequence: O-t-CO O-t-CO
12t (KA?SY; 1p (KA} oo |ET1- 13,8 kA?s, 3,78 KA P
E2 - 13,6 kA%s, 3,57 kA
E3-13,2 kA%, 3,71 kA
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use
9.7.7.3 The leakage current flowing across the open E1-6,87x10°mA
contacts is measured at 1,7 Un and shall not E2 - 6,64x10°mA
exceed 2mA (mA) E3-6,79%10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B e ettt E1-0K P
E2-OK
E3 - OK
D) e e E1-0K p
E2 - 0K
E3-0K
& S U U PO PTUPTUPTUPPT: E1-0K P
E2 - OK
E3 -0OK
) et E1- N/A
EZ -
E3 -
B et E1- N/A
E2 -
E3 -
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No flashover or breakdown ...........ocovieieciennnnn, . |E1-0K P
E2 - OK
E3-0K
Making and breaking InatUn ... [ET-0K P
E2-0OK
Ed - 0K
The RCCB shall trip with a test current of 1,25 |, E1- 38 ms P
(MNIS) oo e E2-27 ms
E3-29ms
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
8.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and Et- N/A
progressively lowered to attain zero within about E2-
30 s until autematic opening occurs; voltage (VY .. [E3 -
- all values less than 0,85 times the rated voltage E1- N/A
(V) e E2 -
E3 -
- tripping test at test voltage {V) with 1, and E1- N/A
operating according to Table 1 {ms) ................. |E2-
E3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual E1- N/A
operating means below Ux ...t [E2-
E3 -
9172 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and E1- N/A
opening of the main contacts ..............ccooeeevenveer |E2 -
E3 -
a) RCCBs opening without delay; no value exceeds N/A
0,6s
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h) RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of faiiure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
valtage (Un) e
All phases but one switched off by means of 53 N/A
During the delay: test of 9.8.2:
9.8.2.1 - steady increase from 0,2 |, 10 14, within 30 s {mA) |E1 - N/A
............................................................................... E2 -
E3-
- tripping current between lue and lx, (MA) ... E1 - N/A
E2 -
E3 -
The RCCB closes on I, no value exceeds the E1- N/A
specified limiting value of Table 1 (ms) .............. [E2-
E3 -
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch 82 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 lay ..occovviieieienr |ET- N/A
E2 -
E3-
- maximum break time (ms) at: 2 lap cooooovvevveveens |E1- N/A
E2 -
E3 -
- maximum break time (ms) at: 5[y ...ccooovvrenn |ET- N/A
E2 -
E3 -
- maximum break time (ms) at: 0,25 A {if ET - N/A
applicable} ... |E2-
E3-
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- maximum break time (ms) at: 500 A ................. |ET- N/A
E2 -
E3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: 14, 0,13s : |E1- NIA
E2Z-
E3 -
- minimum non actuating time (ms) at: 2 l,,; 0,06 s |E1 - N/A
............................................................................... E2 -
E3-
- minimum non actuating time (ms) at: 5 1, 0,068 |E1- N/A
............................................................................... E2 -
E3 -
- minimum non actuating time (ms) at: 500 A; E1- N/A
0,04 5 i E2 -
E3 -
No tripping during tests N/A
9.17.4 Verification of the carrect 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 «ooovvvvveviieer |E1- N/A
E2 -
E3-
- maximum break time (ms) at: 2 layn oo |E1- N/A
E2 -
E3-
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- maximum break time {ms}at. Sy ..oceeo s |ET- N/A
E2 -
E3-
- maximum break time (ms) at: 0,25 A (if E1- N/A
applicable) ... | B2 -
E3-
- maximum break time (ms) at: 500 A ..o [E1- N/A
E2 -
E3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms} at. Iy, 0,13s ;. |E1- N/A
E2 -
E3-
- minimum non actuating time {ms) at: 2 14, 0,06 s |E1 - N/A
............................................................................... E2 -
E3-
- minimum non actuating time {ms) at: 5 l4;; 0,055 |E1- N/A
............................................................................... E2 -
E3-
- minimum non actuating time {(ms) at: 500 A, E1 - N/A
0,04 5 it E2 -
E3 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.2 Verification of the rated making and breaking 630A =%
capacity (A) 1M el
Test circuit accerding to figure ..o |7 —
Residual operating current (A} 10 lpyp oot [0,3A =L
Point of test circuit which is directly earthed .......... | Neutral of power supply =
Grid distance "a" (mm} ... [ 35mMM ==
Prospective current (A) .ooooooveeiicicnnn ot |630A —
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Prospective current obtained (A) ...t |B32A —-
Power factor ... |0,93-0,98 —
Power factor obtained ......................coccoeis |0,95 =
Point of initiation: 45° + 5° 45° P
Test sequence: CO-t-CO-t-CO CO-t-CO-t-CO P
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 feakage current flowing across the open E1- 6,94X1O'3m/-\
contacts is measured at 1,1 Un and shall not E2 - 6,7O><1D'3mA
exceed 2mA (mA) E3 - 6,83x10°mA

8.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:

Y e e | ET - OK P
E2-0OK
E3-0K
E2 - OK
E3-0OK
E2-OK
E3 - OK
E2 -
E3 -
) oo ettt el | BT N/A
E2-
E3 -
No flashover or breakdown E1-0K P
E2- 0K
E3- 0K
Making and breakinginatUn ... . Ef-OK P
E2 - 0K
E3-0OK
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The RCCER shall trip with a test current of 1,25 |4, E1-32 ms P
(IS ) oo e E2- 31 ms
E3- 26 ms
The pelyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
8.17.1 Limiting value of the line voltage (UX):
- rated voltage applied to the line terminals and E1- N/A
progressively lowered to attain zero within about E2 -
30 s until automatic opening oceurs; voltage (V) .. |E3 -
- &ll values less than 0,85 times the rated voltage E1 - N/A
V) e E2 -
E3 -
- tripping test at test voltage (V} with (4, and E1- N/A
operating according to Table 1 (ms) ................... |E2-
E3-
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual E1- N/A
operating means below Ux ..........cccoeeivivcivnn |E2 -
E3 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and E1- N/A
opening of the main contacts ..........ooeocvvvnet |E2 -
E3 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (UNn) . :
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All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
8.9.2.1 - steady increase from 0,2 15, to |4 within 30 s (MmA) |E1 - N/A
............................................................................... E2 -
E3-
- tripping current between gy, and 1y (MA) L0 E1- N/A
EZ -
E3 -
The RCCB closes on [4, no value exceeds the E1- N/A
specified limiting value of Table 1 {ms) ............... |E2-
E3-
8923 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 «oooceeeevceenen |[ET- N/A
E2 -
E3 -
- maximum break time {ms}at: 2 lay oo  |Ef- N/A
E2-
E3-
- maximum break time (ms)at: 5 lay cocooevvveveer |E1- N/A
E2 -
E3 -
- maximum break time {ms) at: 0,25 A (if E1- N/A
applicable) ... |E2-
E3-
- maximum break time (ms) at: 500 A .................. O |ET- N/A
E2 -
E3 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
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- minimurm non actuating time {ms) at: |4, 0,13s : [E1- N/A
E2 -
E3-
- minimum non actuating time (ms) at 2 1,,; 0,06 s |E1- N/A
............................................................................... E2 -
E3-
- minimum non actuating time (ms) at: 5 1y,; 0,058 |[E1 - N/A
............................................................................... E2 -
E3 -
- minimum non actuating time (ms) at: 500 A, Ef1- N/A
D04 8 E2 -
E3-
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
8023 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: Ly, oo E1- N/A
E2 -
E3 -
- maximum break time (ms)at 2 [y coocoveeiinan: E1- N/A
E2 -
E3 -
- maximum hreak time (msYat: 5 Ly oo E1- NIA
E2 -
E3 -
- maximum break time (ms) at: 0,25 A (if E1 - N/A
applicable) ....................... e E2-
E3 -
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- maximum break time {ms) at: 500 A ... o |E1- N/A
E2 -
E3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: I, 0,138 . |E1- N/A
EZ -
E3 -
- minimum non actuating time (ms) at; 2 14, 0,06 s |E1 - N/A
............................................................................... E2 -
E3-
- minimum non actuating time (ms) at: 5 [4,; 0,065 |E1- N/A
............................................................................... E2 -
E3-
- minimum non actuating time (ms) at: 500 A, E1- N/A
0,04 8 it E2 -
E3-
No tripping during tests N/A
9.17.5 Verification of the reclesing function of automatically reclosing RCCBs (under
consideration)
TEST SEQUENCE F | F o o P
(3 samples: In= 63A, l1,= 0,03A, type A) ;
8.7 | Performance at short-circuit currents
91124 Verification of the coordination between the RCCB and the SCPD
b} Verification of the coordination at the rated 630A s
making and breaking capacity (A): Im ...l
Test circuit according to figure ... |7 —

Point of test circuit which is directly earthed ........:

Neutral of power supply

Grid distance "a" {mm) ..o .| 35mm —
Silver wire diameter {mm) or fuse ...........oceeet [0, 70mm e
Prospective curment (A) o . |630A —
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Prospective current obtained (A) ... . |B32A —
Power facior ..o . 10,93-0,98 e
Power factor obtained ..........ieei, . 10,86 —
Point of initiation: 45°  5° 45° P
Test sequence: O-t-CO-t-CO O-t-CO-t-CO P
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
8773 The leakage current flowing across the open F1-6,41x10°mA
contacts is measured at 1,1 Un and shall not F2 - 6,78x10°mA
exceed 2mA ~ (mA) F3-6,31x10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B) et F1-0K P
F2 - 0K
F3-0OK
D) e F1-0K P
F2-0K
F3-0K
o) O U U UT U TV PR S UP PR F1-0K P
F2 - OK
F3-0K
) e e F1- N/A
F2 -
F3-
) e e F1- N/A
F2 -
F3-
No flashover or breakdown ... F1-0K P
F2 - OK
F3-0K
Making and breaking InatUn ...  |F1-0K P
F2-0K
F3-0K
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Clause Requirement + Test Result - Remark Verdict
The RCCB shall trip with a test current of 1,25 4, F1-37 ms P
(1) et . |F2-32ms
F3-28ms
The polyethylene sheet shows no holes P
917 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and F1- N/A
progressively lowered to attain zero within about F2 -
30 s until automatic opening occurs; voltage (V) .. [F3 -
- all values less than 0,85 times the rated voltage F1 - N/A
(V) o o |F2-
F3-
- tripping test at test voltage (V) with 1, and F1- N/A
operating according to Table 1 (ms) ....ooccoeee . |F2-
F3-
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F1- N/A
operating means below Ux ...t |F2-
F3-
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms) interval between switching off and F1 - N/A
opening of the main contacts ..., . |F2-
F3 -
a) RCCBs opening without delay. no value exceeds N/A
0,5s
b} RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer
8173 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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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:
9.9.2.1 - steady increase from 0,2 la, to |4 within 30 s (mA) |F1- N/A
............................................................................... F2-
F3-
- tripping current between lan, and Iy, (MA) ... ©|F1- N/A
F2 -
F3-
The RCCB closes on |, no value exceeds the F1 - N/A
specified limiting value of Table 1 (MS) ......cc........ © |F2-
F3 -
9823 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 .ococovvvevivieennnn, . |F1- N/A
F2 -
F3-
- maximum break time (ms) at: 2 lan oo : |F1- N/A
F2 -
F3 -
-maximum break time (ms) at: 8 lan oo, S o N/A
F2 -
F3-
- maximum break time {ms} at: 0,25 A (if applicable) |F1 - N/A
............................................................................... F2 -
F3-
- maximum break time {ms)at: 500 A ... o |F1- N/A
F2 -
F3-
No value exceeds the relevant specified limiting N/A

value

Additional test for type S:
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Clause Requirement + Test Result - Remark Verdict
- minimum non actuating time (ms) at. 1y,; 0,13s . |F1- N/A
F2 -
F3-
- minimum non actuating time (ms) at 2 1., 006s  [F1- N/A
............................................................................... F2 -
F3 -
- minimum non actuating time {ms) at: 5 [4,; 0,05s |F1- N/A
............................................................................... F2 -
F3-
- minimum non actuating time (ms) at: 500 A; 0,04 s |F1 - N/A
............................................................................... F2 -
F3-
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.9.23 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: lyn oo o |F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 2 [y oo, : F1- N/A
F2 -
F3-
- maximum break time (Mms) at; 5 lan -oocvvevivnee O |F1- N/A
F2 -
F3-
- maximum break time (ms) at: 0,25 A (if applicable) |F1 - N/A
............................................................................... F2 -
F3-
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Clause Requirement + Test Result - Remark Verdict

- maximum break time (ms) at. 500 A ... o |F1- N/A

F2-

F3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: 4, 0,13s . |F1- N/A

F2 -

F3-
- minimum non actuating time (ms) at: 2 14,; 0,06 s |F1- N/A
............................................................................... F2 -

F3-
- minimum non actuating time (ms) at: 5 1., 0,068 [F1- N/A
............................................................................... F2 -

F3 -
- minimum non actuating time (ms) at. 500 A, 0,04 s |F1- N/A
............................................................................... F2-

F3-
No tripping during tests N/A

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
91124 ¢} Verification of the coordination at the rated 6000A 22

conditional residual short-circuit current (A} 1Ac .:
Test circuit according to figure ..oo.oocvvnivinnnt |7 —
Point of test circuit which is directly earthed ........ . | Neutral of power supply —
Grid distance "a" {(MM) ..o ©|45mm e
Silver wire diameter (mm) or fuse .........cooecveinnn. o 10,75mm —
Prospective currant (A) oo . | 6O00A =k
Prospective current obtained (A) ... . |B8110A ==
Power factor ... . 10,66-0,70 =
Power factor obtained ... . 0,67 S
Point of initiation: 45° £ §° 45° P
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Clause Requirement + Test Result - Remark Verdict
Verification of It (kA”s) and Ip (kA) prior to testing 12t =25 kA%s P
(z1x =1,1x values of table 15), RCCB replaced by a |ip =4,05kA
connection having negligible impedance
Test sequence: O-t-CO-t-CO O-t-CO-t-CO P
12t (KAZS); 10 (KA) oo - |F1-19,7 kA%s, 3,98 kA P
F2 - 15,5 kA%s, 3,87 kKA
F3 - 15,3 kA%s, 3,87 kA
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
8773 The leakage current flowing across the open F1-6,48%x10°mA P
contacts is measured at 1,1 Un and shall not F2 -6,86x10°mA
exceed 2mA {mA) F3-6,41x10°mA
87.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B L e O |F1-0K P
F2 - OK
F3 - 0K
D) s . |F1-0K P
F2 - OK
F3-0K
F2-0OK
F3-0K
F2 -
F3-
B e e o |F1- N/A
F2-
F3-
No flashover or breakdown ..., © |F1-0K P
F2 - 0K
F3-0K
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Clause Requirement + Test Result - Remark Verdict
Making and breaking Inat Un ..., : |F1-0K P
F2-0K
F3-0K
The RCCB shall trip with a test current of 1,25 1, F1- 36 ms P
(IMIB) e e : |F2-35ms
F3-31ms
The polyethylene sheet shows no holes P
9,17 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and F1- N/A
progressively lowered to attain zero within about F2 -
30 s until automatic opening occurs; voltage (V) .. |F3 -
- all values less than 0,85 times the rated voltage F1- N/A
(V) oo, . |F2-
F3 -
- tripping test at test voltage (V) with 1, and F1 - N/A
operating according to Table 1 (ms) .......c..ccovvrres [F2-
F3 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F1- N/A
operating means below UX ... : |F2-
F3-
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and F1- N/A
opening of the main contacts .............o.ccoin O |F2-
F3-
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. values NiA

within the range indicated by the manufacturer
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Clause Reguirement + Test Result - Remark Verdict
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) . :
All phases but one switched off by means of 53 N/A
During the delay: test of 9.9.2:
9.9.2.1 - steady increase from 0,2 |4, t0 |4, within 30 5 (MA) |F1 - N/A
............................................................................... F2 -
F3 -
- tripping current between i and la, (MA) ... o |F1- N/A
F2 -
F3 -
The RCCB closes on l,: no vaiue exceeds the F1- N/A
specified limiting value of Table 1 (ms) ............... o |F2-
F3-
8923 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 pasition,
the test voltage is suddenly established by closing the test switch S1
- maximurm break time {ms) at: Iy oo : F1- N/A
F2 -
F3-
- maximum break time (ms}at: 2 lan oo s | F1- N/A
F2 -
F3-
- maximum break time (Mms) at: 5 lan cvovvverceicen : F1- N/A
F2 -
F3 -
- maximum break time (ms) at: 0,25 A (if applicable) |F1 - N/A
............................................................................... F2 -
F3-
- maximum break time (ms)at: 500 A ... N o N/A
F2-
F3 -
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Clause Requirement + Test Result - Remark Verdict
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at; la4, 0,13s . |F1- N/A
F2-
F3-
- minimum non actuating time (ms) at: 2 1,4, 0,06s  |F1- N/A
............................................................................... F2-
F3-
- minimum non actuating time {ms) at: 5 l,,; 0,05s |F1- N/A
............................................................................... F2-
F3-
- minimum non actuating time (ms) at: 500 A; 0,04 s |F1 - N/A
............................................................................... F2-
F3-
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in furn:
RCCB connected according to fig. 4 N/A
9.9.23 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch S2 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time {ms) at; laq ..o . |F1- N/A
F2 -
F3 -
- maximum break time (ms}at: 2 laq oo : |F1- N/A
F2 -
F3-
- maximum break time (ms) at: &lan oo, . |F1- N/A
F2-
F3-
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Clause Requirement + Test Result - Remark Verdict
- maximum break time (ms) at: 0,25 A (if applicable) |F1 - N/A
............................................................................... F2 -
F3 -
- maximum break time (ms)at: 500 A ... . |F1- N/A
F2 -
F3-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time {ms) at: I3, 0,13s . |F1- N/A
F2 -
F3-
- minimum non actuating time (ms) at: 2 1, 8,06 s |F1- N/A
............................................................................... F2 -
F3-
- minimum non actuating time (ms) at: 5 |, 0,056s  |F1 - N/A
............................................................................... F2 -
F3-
- minimum non actuating time (ms) at: 500 A; 0,04 s |F1 - N/A
............................................................................... F2 -
F3-
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
TEST SEQUENCE F E4 F5 F6 P
{3 samples: In=10A, 1,,= 0,3A, type AC)
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 500A L
making and breaking capacity {A): Im ... :
Test circuit according to figure ..o |7 L

Point of test circuit which is directly earthed ........:

Neutral of power supply

Grid distance "a" (mm) ... :

35mm
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Clause Requirement + Test Result - Remark Verdict
Silver wire diameter (mm) orfuse ... . 10,35mm —
Prospective current (A) ... . |500A —
Prospective current obtained (A) ..o : | B09A —
Power factor ... : (6,951 —
Power factor obtained ... : 0,95 a
Point of initiation: 45° + &° 45° P
Test sequence: O-t-CO-t-CO O-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
9773 The leakage current flowing across the open F4 -6,36%10°mA
contacts is measured at 1,1 Un and shall not F5-6,41x10°mA
exceed 2mA (mA) F6 - 6,38x10°mA
8.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min;
B e e F4 - OK P
F5-0K
F6 - OK
D e s : |F4-0OK P
F5-0K
F6 - 0K
) et e F4 - 0OK P
F5-0K
F6 - OK
Q) o F4 - N/A
F5 -
F6 -
= PRSPPI F4 - N/A
F5-
F6 -
No flashover or breakdown ..o . |F4-0K P
F5-0K
F6 - OK
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Clause Requirement + Test Resuft - Remark Verdict
Making and breaking InatUn ... : |F4-0K P
F5- 0K
F6 - OK
The RCCB shall trip with a test current of 1,25 |, F4 - 36ms P
(18 e e : |F5-29ms
F6 - 31ms
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and F4 - N/A
progressively lowered to attain zero within about F5 -
30 s until automatic opening occurs; voltage (V) .:  |F6&-
- all values less than 0,85 times the rated voltage F4 - N/A
(V) oot : |F5-
F6 -
- tripping test at test voitage (V) with 14, and F4 - N/A
operating according o Table 1 {ms) .............o... © |F5-
F6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual Fd4 - N/A
operating means below UX ... © |Fb-
‘ F6 -
8.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and F4 - N/A
opening of the main contacts ..............o i . |F5-
F6 -
a) RCCBs opening without delay: no value exceeds N/A
0565
h) RCCBs opening with delay: max. and min. values N/A

within the range indicated by the manufacturer
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Ciause Requirement + Test Result - Remark Verdict
9173 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (Un) o :
All phases but one switched off by means of 53 N/A
During the delay: test of 9.9.2:
9.9.21 - steady increase from 0,2 |4, to |4, within 30 s (mA) |F4 - N/A
............................................................................... F5 -
F6 -
- tripping current between [, and la (MA) ... . F4 - N/A
F5 -
F6 -
The RCCB closes on |, no value exceeds the F4 - N/A
specified limiting value of Table 1 (ms) ................ M
F6 -
9923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch 51
- maximum break time (ms} at: Jan ooooooiiooveeies |F4- N/A
F5 -
FB -
- maximum break time (Mms)at 2 lay oooooveriienen : |F4- N/A
Fb -
F6 -
- maximum break time (ms}at: 5 lay oo, : F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 0,25 A (if applicable) |F4 - N/A
............................................................................... F5 -
F6 -
- maximum break time (ms) at: 500 A ............... . |F4- N/A
F5 -
FB -
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Clause Requirement + Test Result - Remark Verdict
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: Iy, 0,138 : |F4 - N/A
F5 -
F6 -
- minimum non actuating time (ms) at: 2 I, 0,06 s |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non actuating time {ms) at: 51, 0,055 |F4 - N/A
............................................................................... F5 -
F6 -
- minimum non aciuating time (ms}) at: 500 A; 0,04 s | F4 - N/A
............................................................................... F5-
F6 -
No fripping 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 accerding 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 52 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch 84
- maximum break time (ms) at: lay coovocrivirieninn, © |F4- N/A
F5 -
F6 -
- maximum break time (Mms)at: 2 Iy oo . |F4- iN/A
F5 -
F6 -
- maximum break fime (ms) at: 5 lan oo : F4 - N/A
F5-
F6 -
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Clause Requirement + Test Result - Remark Verdict
- maximum break time {ms) at: 0,25 A {if applicable) |F4 - N/A
............................................................................... F5 -
F6 -
- maximum break time (ms)at: 500 A ... T |F4- N/A
F5 -
F6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S.
- minimum non actuating time {(ms) at: Iy, 0,13s . |F4- N/A
F5-
F6 -
- minimum non actuating time (ms) at; 2 1,,, 0.06s [F4 - N/A
............................................................................... F5-
F6 -
- minimum non actuating time {ms) at: 5 I, 0,065  |F4 - N/A
............................................................................... F5-
F6 -
- minimum non actuating time (ms) at: 500 A, 0,04 s |F4 - N/A
............................................................................... F5 -
F6 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.4 ¢} Verification of the coordination at the rated 6000A S
conditional residual short-circuit current (A): lAc ..
Test circuit according to figure .......ooveeiiiiien. |7 —-

Point of test circuit which is directly earthed ........ :

Neutral of power supply

Grid distance "a" (Mm) oo . |45mm -F
Silver wire diameter {mm) or fuse ......ccoeeivin. :10,35mm —
Prospective current (A) oo :  |B60C0A i
Prospective current obtained (A) ... © |B110A R
Power factor ... e . |0,65-0,70 S e
Power factor obtained .........cooi . |0,87 !
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Clause Requirement + Test Result - Remark Verdict

Point of initiation; 45° + &° 45°

Verification of 12t (kA®s) and ip (kA) prior to testing [*t =3,7 kA%s P

{(=1x =1,1x values of table 15), RCCB replaced by a |Ip =1,7 kA

connection having negligible impedance

Test sequence; O-t-CQ-t-CQO O-t-CO-t-CO

12t (KAZS); 1D (KA oot . |F4-1,11kA?%, 1,20 kA
F5-0,88kA%s, 1,25 kA
F6 - 0,78kA%, 1,15 kKA

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

9773 The leakage current flowing across the open F4 - 6,59x10°mA
contacts is measured at 1,1 Un and shall not F5-6,50%10°mA
exceed 2mA (mA) F6 - 6,40%x10°mA
2.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:

A e e e © |F4-0OK P
F5 - OK
F6 - OK

DY e F4 - OK P
F5-0K
F6 - OK

(o) BT OSSR URPR : |F4-0OK P
F& - OK
F6 - OK

) e F4 - N/A
F5 -
F6 -

B e et F4 - N/A
F5 -
F6 -

No flashover or breakdown ..., © |F4-0K P
F5-0K
F6 - OK
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Clause Requirement + Test Result - Remark Verdict
Making and breaking InatUn ............ciin : |F4-0OK P
F5- 0K
F6 - OK
The RCCB shall trip with a test current of 1,25 |, F4- 37 ms P
(MNS) oottt e . |F5-30ms
F6- 28 ms
| The polyethylene sheet shows no holes P
817 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 terminais and F4 - N/A
progressively lowered to attain zero within about F5 -
30 s until automatic opening occurs; voltage (V) @ |F6 -
- all values less than 0,85 times the rated voltage F4 - N/A
EV) U . |F5-
F6 -
- tripping test at test voltage (V) with |, and Fé4 - N/A
operating according to Table 1 (ms) .....ccc.ccceee.s [FH-
F& -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F4 - N/A
operating means below UX ... . |F5-
FB -
917.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms) interval between switching off and F4 - N/A
cpening of the main contacts ..., . |F5-
F6 -
a) RCCBs opening without delay; no value exceeds N/A
05s
b} RCCBs opening with delay: max. and min. values NIA

within the range indicated by the manufacturer
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Clause Requirement + Test Result - Remark Verdict
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 accerding to fig. 4 at the rated N/A
voltage (Un) ..o :
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.8.2.1 - steady increase from 0,2 |4, to |, within 30 s (MA) |F4 - N/A
............................................................................... F5 -
F6 -
- tripping current between e and la, (MA) ... : |F4- N/A
F5-
F& -
The RCCB closes on |, no value exceeds the F4 - N/A
specified limiting value of Table 1 (ms) ................ © |F5-
F6 -
8923 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 swiich S1
- maximum break time (M) at lan oo F4 - N/A
F5 -
F6 -
- maximum break time (ms) at: 2 lan «oooovivvivennnnn : F4 - N/A
F5 -
F6 -
- maximum break time (ms)at; 5 lyn —oooovevieen, : |F4- N/A
F5 -
F6 -
- maximum break time (ms}) at: 0,25 A (if applicable) |F4 - N/A
............................................................................... F5 -
FB -
- maximum break time (ms) at: 500 A ... . |F4- N/A
F5 -
F6 -

TRF No. IEC61008_1F




Page 114 of 179

Report No.:1307000235HA-001

IEC 610081
Clause Requirement + Test Result - Remark Verdict
Na value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: la,, 0,138 . |F4- N/A
F& -
F6 -
- minimum non actuating time (ms) at: 2 |, 0,06s |F4 - N/A
............................................................................... F5 -
F8 -
- minimum non actuating time (ms) at: 514, 0,058 |F4 - N/A
............................................................................... F5-
F6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |F4 - N/A
............................................................................... F5-
F6 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected accerding to fig. 4 N/A
9.923 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 31
- maximum break time (Mms) at: lan «oovivvviricinn, T |F4- N/A
F5-
Fé -
- maximum break time (ms) at: 2 la oo . |F4- N/A
F5 -
F& -
- maximum break time (ms}at: 5 lan oo, . |F4- N/A
F5 -
F6 -
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- maximum break time (ms) at; 0,25 A (if applicable) |F4 - N/A
............................................................................... F5 -
F& -
- maximum break time (ms) at: 500 A ... © |F4 - N/A
F5 -
F6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: lan; 0,135 1 |[F4- N/A
F5 -
F6 -
- minimum non actuating time (ms) at: 2 1y, 0,06s  |F4- N/A
............................................................................... F5 -
F6-
- minimum non actuating time (ms} at. 8 [4,; 0,055 |F4- N/A
............................................................................... F5 -
F6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |F4 - N/A
............................................................................... F5-
F6 -
No fripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs {under
consideration)
TEST SEQUENCE G | G1 G2 G3 P .
(3 samples: In= 63A, l,,= 0,03A, type AC)
9.22 Verification of reliability
8221 Climatic {est based on Clause 4 of IEC 60068-2-3:2000 and IEC 60068-3-4;
- number of cycles: 28 28 P
- test temperature: upper temperature 55°C +2°C |55°C P

Initial verification:
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9923 - maximum break time at I, {(ms) .......................0 | G1-33ms P
G2 - 34ms
G3 - 34ms
No value exceeds the specified limiting value OK P
Additional test for type S
- minimum non actuating time (ms) at: ly,; 0,13s . |G1- NIA
G2 -
G3-
No tripping during tests P
Climatic test: no tripping during 28 cyclestest ......  [G1-No trip P
G2 - No trip
G3 - No trip
Final verification: the RCCB shall trip with a test G1-31ms P
current of 1,25 lan (MS) oo | G2 -24ms
G3-27ms
TEST SEQUENCE G i di oF P
(3 samples: In= 10A, 1,,= 0.3A, type A)
9.22 Verification of reliability
9.22.1 Climatic test based on Clause 4 of IEC §0088-2-3:2000 and IEC 80068-3-4.
- humber of cycles: 28 28 P
- test temperature: upper temperature 556 °C + 2 °C |55 °C
Initial verification:
9.9.23 - maximum break time at 14, (MS) ..oocooeevvees | G4 -37ms P
G5 - 38ms
G6 - 35ms
No value exceeds the specified limiting value OK P
Additional test for type S: |
- minimum non actuating time (ms) at: 4, 0,135 @ (G4 - N/A
G5 -
G6 -
No tripping during tests P
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—
Climatic test: no tripping during 28 cycles test ... G4 - No trip P
G5& - No trip
GB - No trip
Final verification: the RCCB shall trip with a test G4 - 26ms P
current of 1,25 14, (MS) e . | G5-29ms
G6-31ms

TRF No. [EC61008_1F




Page 118 of 178 Report No.:130700023SHA-001
IEC 61008-1

Clause Requirement + Test Result - Remark Verdict

TEST SEQUENCE H {3 samples: In=63A, 1An= 0,03A, type A)

IEC 61543:
table4- Harmonics, interharmonics P
T1.1
table4- Signalling voltage P
T1.2
tables- Conducted unidirectional transients of the ms and ps time scale P
T2.3

Test results of test sequence H:

see test report No. | See 130700024SHA

Testing Jocation / address...........c..co v, ;| Building No.88, 1198 Qinzhou

Road (North}, Shanghai
200233, China

TEST SEQUENCE | (3 samples: In= 63A, 1An= 0,03A, type A)

IEC 61543:
table5- Conducted sine-wave voltages or currents P
T2.1
tables- Radiated high-frequency phenomena p
T2.5
table5s- Fast transients (burst) P
T2.2
Test results of test sequence I
see test report No. . | See 130700024SHA
Testing location / address.........cc.ccceeeee e eee - | Building No.86, 1198 Qinzhou
Road (North}, Shanghai
200233, China
TEST SEQUENCE J {3 samples: In= 63A, |An= 0,03A, type A)
IEC 61543:
table5- Conducted common mode disturbances in the frequency range lower than P
T2.6 150 kHz
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table6- Electrostatic discharges T P k
T3.1
Test results of test sequence J;
see test report No. ;| See 130700024SHA
Testing location /address......ooooieeciiie : 1Building No.86, 1198 Qinzhou

Road (North), Shanghai
~|200233, China
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ANNEX A (NORMATIVE)

Test sequence and number of samples to be submitted for cerfification purposes

Table A 1 - Test sequences

Test sequence Clause or subclause Test [l or inspection)
Ay G Marking
811 General
8.1.2 Mechanism
9.3 Indelibility of marking
813 Clearance and creepage distances (external parts only)
9.15 Trip free mechanism
5.4 Reliability of screws, current-carrying parts and connections
9.5 Reliability of terminals for external conductors
9.6 Protection against electric shock
8.13 Resistance to heat
8.1.3 Clearances and creepage distances (internal pars}
9.25 Resistance to rusting
Az 9.14 Resistance to abnormal heat and to fire
B 9.7.7.4 Resistance of the insulation of open contacts and basic insulation againsi an
impulsa voltage in normal conditions
97.7.5" Verification of the behaviour of compeonents bridging the basic insulation
871 Resistance to humidity
8.7.2 Insulation resistance of the main circuit
073 Dielectric strength of the main circuit
9.7.4 Insulation resistance an dislectric strength of auxiliary circuits
9.7.7.2 Verification of clearances with the impulse withstang voltage
e.7.5 Secondary circuit of detection transformers
9,76 Capability of contrel circuits connected {o the main circuits etc.
9.8 Temperature-rise
9.22.2 Reliability at 40°C
9.23 Ageing of electronic components
C §.10 Mechanical and electrical endurance
j DY 2.9 Residual operating characteristics
Dy 917 Behaviour in case of failure of the line voltage
0 .19 Unwanted tripping
Behaviour in case of surge currents
9.21 D.C. components
9.11.2.3 a)n) Performance at {.y
9.18 Test device
212 Resistance to mechanical shock and impact
8.18 Nan-operating current under overcurrent conditions
D» 9.11.2.3¢) Verification of the suitability of RCCBs for use in [T-systems
E 9.11.2.4 a} Coordination at |,
0.11.2.2 Performance at I,
F 9.11.24 b) Coordination a I
8.11.24¢c) Coordination at 1y,
G 9.221 Reliabiiity {climatic tests)
HY IEC 81543 Table 4 -T1.1 Harmonics, interharmonics
IEC 81543 Table 4 -T1.2 Signalling voitage
IEC 61543 Table 5 -.T2.3 Surges
| IEC 61543 Table 5 -T2.1 Conducted sine-wave voltages or currents
IEC 61543 Table 5 -T2.5 Radiated electromagnetic figld
IEC 81543 Table 5 -T2.2 Fast transients {burst}
J IEC 61543 Table 5 - T2.6 Conducted common mode disturbances in the frequency range
lower than 150 kHz
IEC 51543 Table 6 -T3.1 Electrosiatic discharges

a)  For devices containing a continuously cperating 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 ° Number of samples Minimum number of Maximum number of
accepted samples ” samples for repeated
tests °©

A 1 1 -

Ay 3 2 3

B 3 2 3

3 2 3

D 3 2 3

D, 3 3 3

E 3 2¢ 3

3 2¢ 3

G 3 2 3

H € 3 2 3

| & 3 2 3

J° 3 2 3

a) In total 2 maximum of three test sequences may be repeated.

b) [t is assumed that a sample which has not passed a test has not met the requirements due to
workmanship or assembly defects which are not representative of the design.

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

d) All samples shall meet the requirements in 8.9.2, 9.9.3, 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 0f 9.11.2.2, 91124 a), 9.11.24 b)or 9.11.2.4 ¢c).

e) At the manufacturer's request, the same set of samples may be subjected to more than one of
these test sequences.
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Table A3 - Number of samples for simplified test procedure
Test sequence Number of samples according to the number of pales * 9
2-poles »'% 3-poles #7) ! 4-poles ©
Ay 1 max. rating Iy 1 max. rating Iy 1 max. rating In
min. rating [sy min. rating lan min. rating lan
Az 3 max. rating In 3 max. rating Iy 3 max. rating I
min. rating lan min. rating lan min. rating lan
B 3 max. rating Iy 3 max. rating Iy 3 max. rating ly
min. rating lan min. rating lan min. rating iy
c 3 max. rating Iy 3 max. rating in 3 max. rating In
min. rating lan min. rating lay min. rating law
Do + Dy 3 max. rating In 3 max. rating Iy 3 max. rating iy
min. rating fay min. rating lan min. rating lan
Dy 1 for all other ratings of [ay
Dy 3 max. rating In 3 max. rating Iy 3 max. rating Iy
min. rating lay min, rating lan min. rating fan
E 3 max. rating Iy 3 max. rating In 3 max, rating In
min. rating lan min. rating lax min. rating lan
F 3 max. rating In 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 lay max. rating lan max, rating lan
G 3 max. rating Iy 3 max, rating Iy 3 max. rating ly
min. rating lan min. rating lan min. rating lan
3 min. rating ks 3 min. rating In 3 min. rating Iy
max, rating lan max. rating Ly max. rating lan
H 3 ™ samples of the same rating
Iy chosen at random
min. rating law
3n samplas of the same rating
Iy chosen at random
min. rating lan
J 3" samples of the same rating
Iy chosen at random
min. rating lan
a) If a test is to be repeated according to the minimurn performance criteria of cfause A.2, a new set of samples is used for the
relevant test. In the repeated test all test results must be acceptable.
) ¥ only 3-pole or 4-pole RCCBs are submitted, this column shall also apply o a set of samples with the smallest number of
poles.
c) Also applicakle 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.
Q) If only one value of |ay is submitted, min. rating law &and max. rating |l are replaced by [an.
h) Only the highest number of current paths.
i) K 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.
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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 ¥ ! 3-pole * 4-pole @
Do + D 1 max. rating Iy 1 max, rating Iy 1 max. rating Iy
min. rating luy min. rating lan min. rating lan
Dy 1 for all other ratings
of Ly with max. L

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

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

e) This column is omitted when 4-pole RCCBs are being tested.

TRF No. IEC81008_1F



Page 124 of 179 Report No.:1307000235HA-001
1EC 610081

Clause Requirement + Test Result - Remark Verdict

ANNEX B | =
DETERMINATION OF CLEARANCES AND CREEPAGE DISTANCES

B.1 General

In determining c¢learances and creepage distances, it is recommended that the
following points should be considered.

B2 Orientation and location of a creepage distance

If necessary, the manufacturer shall indicate the intended orientation of the
equipment or compenent 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 CTI, including or separated by floating conductors as long as the
sum of the distances across each individual part is equal or greater than the
creepage distance required if the floating part did not exist.

The minimum distance X for each individual part of the creepage distance is
given in IEC 60684-1:2007, 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 80664-1, 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 foillowing assumptions are made:

- any recess is assumed to be bridged with an insulating link having a length P
equat
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 P
assume

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 + P
0,01y 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 P
recess 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/cm?®
Melting-point: 110 °C - 120 °C.

When required, a barrier of insulating material, at least 2 mm thick, is placed, P
as shown in figure C.1, hetween 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 P
distance 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 P
figures 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 1 1).
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ANNEX D -
ROUTINE TESTS
DA General -
The tests specified in this standard are intended to N/A

reveal, as far as safety is concermed, unacceptable
variations in material or manufacture.

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

D2 Tripping test -~

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

N/A
The test current shall be applied at least five times N/A
to each RCCB and shall be applied at least twice to
each pole.
D.3 Electric strength test -
A voltage of substantially sine-wave form of 1 500 N/A

V having a frequency of 50 Hz/60 Hz is applied for
1 s as follows:

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

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

¢) for RCCBs incorporating electronic components, N/A
with the RCCB in the open position, either between
all incoming terminals of poles in turn or between
all outgoing terminals of poles in turn, depending
an the position of the electronic components.

No flashover or breakdown shall cccur N/A
D.4 Performance of the test device -
With the RCCB in the closed position, and N/A

connected to a supply at the appropriate voltage,
the test device, when operated, shall open the
RCCB.

Where the test device is intended to operate at N/A
more than one value of rated voitage, the test shall
be made at the lowest vatue of rated voltage,
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J ANNEX J
Particular requirements for RCCBs with screwless type terminals for
external copper conductors

J1 THIS ANNEX APPLIES TO RCCBS WITHIN THE SCOPE OF CLAUSE 1, -
EQUIPPED WITH SCREWLESS TERMINALS, FOR CURRENT NOT
EXCEEDING 20 A PRIMARILY SUITABLE FOR CONNECTING UNPREPARED
(SEE J.3.6) COPPER CONDUCTORS OF CROSS-SECTION UP TO 4 MM?,

J.B6 Marking and other product information -
in addition to clause 6: N/A
universal terminals: N/A
no markings N/A
non-universal terminals: N/A
terminals for rigid-solid conductors marked by N/A
*sol”
terminals for rigid (solid and stranded) N/A
conductors marked by “r’
terminals for flexible conductors marked by “f" N/A
Marking on the RCCB or N/A
if the space available is not sufficient on the N/A

smallest package unit or in technical information

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

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

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

clause 8 applies with the following modifications: N/A
in8.1.5, only 8.1.5.1,81.52 8.1.5.3, 81.56 and
8.1.5.7 apply

Compliance is checked by inspection and by the N/A
tests of J.9.1 and J.9.2 of this annex, instead of
9.4 and €.5.

J.8.1 Connection or disconnection of conductors N/A

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

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

operation
other than a pull on the conductor shall be
necessary {e.g. for push-wire terminals).

Universal terminals shall accept rigid (solid or N/A
stranded) and flexible unprepared conductors.
Non-universal terminals shall accept the types of N/A
conductors declared by the manufacturer.
Compliance is checked by inspection and by the N/A
tests of J.9.1 and J.9.2.

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

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

J.85 Design and construction of terminals N/A

terminals so designed and constructed that: -

- each conductor clamped individually N/A

- during operation of connection or N/A
disconnection

the conductors can be connected or
disconnected

either at the same time or separately

- inadequate insertion of the conductor is N/A
avoided
It shall be possible to clamp securely any N/A

number of conductors up to the maximum
provided for

compliance checked by inspection and tests of N/A
J81and J92
J.8.8 Resistance to ageing N/A
compliance checked by the test of J.9.3. N/A
J.9 Tests -
Clause 9 applies, by replacing 9.4 and 9.5 by the N/A

following tests

J.9.1 Test of reliability of screwless terminals -~
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J4.9.1.1 Reliability of screwless system N/A
three terminals of poles of new samples, with N/A

copper conductors of the rated cross sectional
area in accordance with Table J.2, types of
conductors in accordance with J.B.1.

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

Min. cross-section (MM}, mm? N/A
Max. cross-section (mm?)......o..ccoverireeiiicinenns mm? N/A
new conductors used each time, except for the N/A

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

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

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

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

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

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

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

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

is obvious.

Min. cross-section (MmM3).......ii mm?* N/A
Max. cross-section (Mmoo mm? N/A
After the test, no wire of the conductor shall have N/A

escaped outside the terminal.

J.8.2 Tests of reliability of terminals for external N/A
conductors: mechanical strength
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three terminals of poles of new samples fitted N/A
with new conductors of the type and of the
minimum angd maximum cross-sectional areas
acc, Table J.2.
Min. cross-section (MnM™).......ccoiercriiee mm? N/A
Max. cross-section {(mm?=).................. et mm? N/A
wires of stranded rigid conductors and flexible N/A
conducters reshaped and wires of flexible
conductors twisted to consolidate the ends.
Pull for 1 min, min. cross-section (N).................... N N/A
Pull for 1 min, max. cross-section (N} ................... N N/A
During the test no noticeable move of conductor N/A
J.9.3 Cycling test N/A
Universal, rigid conductors - 3 samples N/A
Universal, flexible conductors - 3 samples
Non-universal, solid conductors - 3 samples N/A
Non-universal, rigid {sclid) stranded conductors - 3 samples N/A
Non-universal, rigid (stranded) stranded conductors - 3
samples
Non-universal, flexible conductors - 3 samples N/A
Cross-section (MM?).. e mm? N/A
Testeurrent Iy (A) e A N/A
samples subjected to 192 temperature cycles N/A
Voltage drop after 192 cycles: -
voltage drop, measured at each terminal, at the N/A
end of the 192™ cycle, exceeded not the smaller
of the two following values:
-225mV N/A
- 1,5 times the value measured after the 24" N/A
cycle
sample |sample 2| sample 3 --
1
[mV] [mV] [mV] -
- rigid solid condUStors.........cci e N/A
- rigid stranded conductors................c. N/A
- flexible coONAUCIOFS.......oo e, N/A
Voltage drop after 24" cycle: B
sample | sample 2 | sample 3 --
1
[mV] [mV] (mV] -
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- rigid solid CoNAUBOrS. .......ccoviiiiie e N/A

- rigid stranded conductors............cocoevii v, N/A

- flexible conductors.........cocvviie N/A
after this test: N/A
no changes evidently impairing further use, such

as cracks, deformations or the like.
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K ; ANNEX K
Particular requirements for RCCBs with flat quick-connect terminations

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

K.6 Marking and other product information --

in addition to clause 6, addition after the letterad -
itemn K):

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

[} manufacturer's name or trade mark N/A

m) type reference N/A

n) information on cross-sections of conductors and N/A

colour code of insulated female connectors {see

Table K.1)

o) the use of only silver or tin-plated copper alloys N/A
K.8 Requirements for construction and operation --

Clause 8 applies, with the following exceptions: N/A

subclause 8.1.3 applies, the female connectors N/A

being fitted to the male tabs of the RCCB

replace the contents of 8.1.5 by the following: N/A
K.8.2 Terminals for external conductors N/A
K.8.2.1 Male tabs and female connectors shall be of a N/A

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

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

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

The dimensions of the male tab shall comply with N/A
those specified in Table K.3 and in figures K.2, K.3,
K4 and K.5
Dimensions of tabs according Table K.3 Measured in mm --
Minimum [mm] Maximum [mm] -
A Dimple 0.7 1,0 N/A
Hole 0,6 1,0 N/A
B Dimple 7,8 min N/A

TRF No. IEC&1008_1F



Page 133 of 179 Report No.:1307000233HA-001

IEC 61008-1
Clause Reguirement + Tast Result - Remark Verdict
Hole 7.8 min N/A
C Dimple 0,77 0,84 N/A
Hole 0,77 0,84 N/A
D Dimple 6,20 6,40 N/A
Hole 6,20 6,40 N/A
E Dimple 386 41 N/A
Hole 4,3 47 N/A
F Dimple 1.6 2,0 N/A
Hole 16 2,0 N/A
J Dimple 8° 12° N/A
Hole 8° 12° N/A
M Dimple 2,2 25 N/A
Hole -- - -
N Dimple 1,8 2,0 N/A
Hole --- -— -~
P Dimple 0,7 1,8 N/A
Hole 0,7 1,8 N/A
Q Dimple 8,9 min - N/A
Hole 8,9 min -~ N/A
Dimensions of the female connector which may be N/A
fitted-on are given in Figure K.6 and in Table K.4,
T eks | e -
B, | 7,8mm N/A
max
L, | 3,5mm N/A
max
K9 Tests --
clause 9 applies with the following modifications: N/A
replace the contents of 9.5 by the following text: N/A
K91 Mechanical overload-force N/A
Test done on 10 terminals of RCCBs, mounted as N/A
in normal use when wiring takes place.
Axial push force, and successively the axial pull N/A
force gradually applied to the male tab integrated in
the RCCB
Push 96N N/A
Pult 88N N/A
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No damage occurred to the tab or to the RCCB in N/A
which the tab is integrated.
addition to 9.8.3: N/A
Fine -wire thermocouples shall be placed in such a N/A
way as not to influence the contact or the
connection area. An example of placement is
shown in fig K.1
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L ' ANNEX L
Specific requirements for RCCBs with screw-type terminals for external |
untreated aluminium conductors and with aluminium screw-type terminals :
for use with copper or with aluminium conductors

L6 Marking and other product information -

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

Conductor types accepted: N/A
Copper only [ ] None N/A
Aluminium only C]-alr N/A
Aluminium and copper L] AliCy” N/A
Other information concerning the number of Nm N/A

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

RCCB
L7 Standard conditions for operation in service --
Clause 7 applies N/A
L.8 Constructional requirements -
Clause 8 applies with the following exceptions: N/A
8.1.5.2 add the following text at the end of 8.1.5.2; N/A
For connection of aluminium conductors, N/A

RCCBs shall be provided with screw-type
terminals allowing the connection of conductors
having nominal cross-sections as shown in table
L2

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

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

8164 replace the text of 8.1.5.4 by the following: N/A
Terminals shall allow the cenductors to be N/A
cannected without special preparation
Compliance is checked by inspection and by the N/A
tests of L.
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L.9 Tests -
Clause 9 applies with the following N/A
modifications/additions:
Far the tests which are influenced by the N/A

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

Additionally the test of L.9.2 is carried out on N/A
terminals separated from the RCCB
L9.2 Current cycling test N/A
This test is carried out on separate terminals N/A
L9823 Test arrangement N/A
The general arrangement of the samples shall N/A

be as shown in figure L.1

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

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

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

minimum conducter length:
mm

L9825 Test method and acceptance criteria N/A

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

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

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

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

500 cycles

For each screw-type terminat: N/A
- the temperature rise shall not exceed 110 K N/A
- the stability factor Sf shall not exceed + 10 °C N/A
ambient air temperature: °C N/A
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max. max. —
temperature rise | stability factor Sf
(K] [*C]
Terminal 1 N/A
Terminal 2 N/A
Terminal 3 N/A
Terminal 4 N/A
Terminal 5 N/A
Terminal 6 N/A
Terminal 7 N/A
Terminal 8 N/A
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ATTACHMENT TO TEST REPORT IEC 61008-1
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES

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

Differences according to................ :  ENB1008-1:2012 used in conjunction with
EN 61008-2-1:1994 + A11:1998

Attachment Form No........c.ccceone : EU_GD_IECE1008_1F

Attachment Originator ..........ccvvuees, : OVE

Master Attachment..............ccceeeenne : Dated 2013-01

Copyright ® 2013 IEC System for Conformity Testing and Certification of Electrical Equipment
{(IECEE), Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) P

GENERAL -
g.11 Short circuit tests -

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

9.11.2.1 b) | Tolerances and test quantities -

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

TEST SEQUENCE "A" A1 P
replace the complete test sequences “Aq, Ay”

(1 sample: In= 63A, lAn= 0,03A, type A}

6 MARKING --
6.21 standard marking -

EACH RCCB SHALL BE MARKED IN A DURABLE P

MANNER ACCORDING TO THE FOLLOWING

TABLE 23.

RCCB MARKED WITH: -
a) The manufacturer's name or trademark ELMARK P
b) Type designation, catalogue number or serial number JEL1 P
c) Rated voltage(s) with the symbot ~ 240~ p
! o ey, e B s desined o g
€) rated current 63A P
f Rated residual operating current (1) in A or in mA 30mA
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hy Rated making and breaking capacity {Im) N/A
) The degree of protection (only if different from [P20) N/A
k) The position of use {symbol accerding to IEC 80051), if N/A
necessary
h Rated residual making and breaking capacity {I,m), if N/A
different from rated short-circuit capacity (Im)
m) The symbol S (S in a square) for type S devices N/A
n symbol of the method of operation according to Table Z1 =
of 4.1 if the RCCB is functionally dependent on the line
voltage
0) Operating means of the test device, by the letter T T P
(It is recommended to advise the user to test the device
regularly)
P) Wiring diagram unless the correct mode of operation is =
evident
y Operating characteristic in presence of residual currents -
with d.c. components
- RCCBs of type AC with the symbol N/A
- RCCBs of type A with the symbol =i = P
8) RCCBs according to 4 Z2 marked with the symbol P
(snowflake enclosing -25)
B Indication of the terminal for the neutral with "N" P
u) Additional marking of performance to other standards or N/A

additional requirements according to 6.22

*) lam and |y, (if different of I4u) may be anywhere on the device N/A
or in the catalogue but shall be together.

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

The manufacturer shall state the Joule integral 1%t N/A
and the peak current |, withstand capability of the
RCCB. Where this are net 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 othar than operated by means of push p
button, apen position indicated by "0" and closed
position by "|"

Additional national symbaols 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 CFF push-button shall either N/A
be red andfar marked with "O"

RED shall not be uses for any other push-bution P

If a push-button is used for closing the contacts and N/A
is evidently identified as such, its depressed
position is sufficient to indicate the closed position.

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

If necessary to distinguish between supply and load N/A
terminals they shall be clearly marked

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

symbol on the device

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

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

removable parts

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

6.22 additional marking -

Additional marking to other standards (EN or IEC or N/A
other) or additional requirements are allowed under
the following conditions:

- The RCCB shall comply with all the reguirements N/A
of the additional standard.

- The relevant standards tc which the additional N/A
marking refers shall be indicated adjacent to this
marking and shall be clearly differentiated or
separated from the standard marking according
to 68.2.1.

Compliance is checked by inspection and by N/A
carrying out all the test sequences required by the
relevant standard. Equivalent or less severe test
seguences need not be repeated.
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8. Requirements for construction and operation -
8.1 mechanical design -~
8.1.1 General --

Not possible to alter the operating characteristics by P

means of external interventions

It shall not be possible toc disable or inhibit the P

RCCB function by any means.

In case of an RCCB having multiple settings of N/A

residual operating current, the rating refers to the
highest setting.

8§12 Mechanism -

Moving contacts of all pcles so mechanically P
coupled that all poles excapt switched neutral make
and break substantially together

Switched neutral of four-pole RCCBs shall not close N/A
after and shali not open before the other poles

Trip-free mechanism P
Possible ta switch on and off by hand P
No intermediate position of the contacts P
RCCBs shall provide in the open position an P
isolating distance in accardance with the

requiremenis necessary to satisfy the isolating

function (see 8.3)

Indication of the open and closed paosition of the P

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 to
indicate the position of the main contacts, this shall
show the colour:

- red for the closed position (ON})

- green for the opened position (OFF)

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

RCCBs shall be designed so that the actuator, front P
plate or cover can only be correctly fitted in a
manner which ensures cerrect indication of the
contact position (Compliance is checked by
inspection and by the tests of 9.9 and 9.11)

When means are provided or specified by the N/A
manufacturer to lock the operating means in the
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open position, locking in that position shall only be
possible when the main contacts are in the open
position. (Compliance is checked by inspection ,
taking into account the instructions of the
manufacturer)

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

When an indicator light is used this shall be lit when N/A
the RCCB is in the closed position

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

The action of the mechanism shall not be P
influenced by the position of enclosures or covers
and shall be independent of any removabie part.

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

Operating means securely fixed, not possible o P
remove them without a tool.

For "up-down" operating means the contacts are P
closed by the up movement.

915 Test: -

- The RCCB is mounted and wired as in normal P
use.

- Test circuit according to figure 4.

A residual current equal to 1,5 I,y is passed by
closing Sz, 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 P
slowly {1 s) to a position where the current starts to
flow. Tripping shall occur without further movement.

Clearances and creepage distances (internal and external parts)

The minimum required clearances and creepage p
distances are based on the RCCB

being designed for operating in an environment
with pollution degree 2

Compliance is checked by inspection and/or by P
measurement and in addition for item 1 by the test
of 9.7.7.1.
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However, the clearances of item 2 and 4 may be N/A
reduced provided that the tests at rated impulse
voltage are withsiood

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

Clearances [mm] Uiy 4kV --

minimum clearances [mm] -

1. between live parts which are separated when P
the main contacts are in the open position 4,3mm

2. between live parts of different polarity >5,0mm P

3. between circuits supplied from different sources, N/A

one of which being PELV or SELV

4. between live parts and: -

- accessible surfaces of operating means >5,0mm P
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted NIA
- screws or other means for fixing the RCCB N/A
- metal covers or boxes NIA
- other accessible metal parts >10,0mm P
- metal frames supporting flush-type RCCBs >10,0mm P
Creepage distances [mm] (see table 5) -
Material group P
Hib [
Ma X
I -
| O
minimum creepage distances -
{mm]
1. between live parts which are separated when =>4.5mm P
the main contacts are in the open position
2. between live parts of different polarity >5,0mm P
3. between circuits supplied from different sources, N/A
one of which being PELY or SELV
4. between live parts and: -
- accessible surfaces of operating means >5,0mm P
- screws or other means for fixing covers which N/A
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have to be removed when mounting the RCCB
- surface on which the RCCB is mounted N/A
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts >10,0mm P
- metal frames supporting flush-type RCCB >10,0mm P
8.1.4 Screws, current-carrying parts and connections _—
8.1.4.1 Connections withstand mechanical stresses P
occurring in normal use,
Screws for mounting the RCCB are not of thread- P
cutting type.
Screws and nuts which are operated when P
mounting and connecting
g4 Test according to cl. 9.4: --
- 10 times (screw & / torque Nm) @ mm Nm N/A
- 5 times (screw & / torque Nm) 5,9 mm; 2,5Nm P
Plug-in conneactions are tested by plugging the N/A
RCCB in and pulling it out five times.
After the test the connection shall not have become P
loose nor shall their electrical function be impaired.
8142 Screws with a thread of insulating material operated N/A
when mounting the RCCB; cerrect introduction
ensured,
8143 Electrical connecticns contact pressure not P
transmitted through insulating material unless there
is sufficient resilience in the metallic parts.
8144 Current carrying parts of -
- 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
8.1.5 Terminals for external conductors -
8.1.5.1 Terminals ensure the necessary contact pressure --
Compliance is checked by inspection and by the P
tests of 9.5 for screw-type terminals, by specific
tests for plug-in or polt-on RCCBs included in the
standard, or by the tests of: Annex J, as relevant for
the type of connection
Annex J: N/A
RCCBs with scrawless type terminals for external
copper conductors
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Torgque --
& mm Nm 25,9mm 2,56Nm
Max. cross-sect.._ _ mm?

8.5.1 Pull test: --
Min. cross-section {mm?) ... C11,0mm? --
Max. cross-section (Mm?3) ..., [ 18mm? -
Torque 5 (NMY.oovoeeeeeeo oo | 1,87NM -
Pull (N) for 1 min....oooicoee e, 2 1 50/100N -
During the test no noticeable move of conductor P

952 Min. cross-section (mm?) .......ccoceeeiviiieivieenreeeen | 1,0mm? --
Max. cross-section (Mm?}.........coveivieeicvn v | 18mMm? -
Torgue 25 (NM) c..ooes oo reveeeresernat | 1,67NM -

The conductor shows no damage

Terminals not worked locse and no damage

953 Nominal cross-sections from .........c..ccoocovcevvivineeeenns | 1,0 to 18mm? -
Number of strands .........ccoooviiiiiii el | 7 -
@ of strands {MM) ... | 2.14MM -
Torque s (NI .vooviveeeeee oot | 1,67NM -
After the test no strand of conductor escaped P
outside
Rated current Range of nominal cross (A) --

sections to be clamped* (mm?)

Rigid (solid Flexible
ot stranded) conductors
conductors
< 13 1 to 2,5 1 to 2,5
=>13<16 1 fc 4 1 to 4
>16<25 15 to 6 15 to 6 1,0 to 25 mm?2 for Rigid
> 25<32 25 to 10 25 to B
> 32 <50 4 to 16 4 to 10  |conductors
> 50 <80 10 to 25 10 to 16 1,0 to 16 mm? for flexible
>80 <100 16 to 35 16 to 25 conductors
> 100 <125 24 to 50 25 to 35

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

8.15.3 Means for clamping the conductors in the terminals P
do not serve to fix any other component. {See fests
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of sub-clause 9.5)

8.1.56.4

Terminals for Iy < 32 A allow the connection of
conductors without special preparatian.

N/A

8.1.5.5

Terminals have adequate mechanical strength and
metric 1SO thread or equivalent. {See tests of sub-
clauses 9.4 and 8.5.1)

8.1.56

Clamping of conducter without undue damage to
conductor. (See tests of sub-clause 9.5.2)

8.1.87

Clarmping of conductor reliably and between metal
surfaces. (See tests of sub-clauses 9.4 and 9.5.1)

8.1.5.8

Terminals so designed or positioned that no
conductor can slip out while the clamping screws or
nuts are tightened. (See tests of sub-clause 9.5.3)

8158

Terminals so fixed or located that they do not work
locose when the clamping screws or nuts are
tightened or loosened. (See tests of sub-clause 9.4)

8.1.6.10

Clamping screws or nuts of terminals for the
protective conductors adequately secured against
accidental loosening and not possible to unclamp
without a tool.

N/A

8.1.5.11

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

8.1.21

Non-interchangeabhility

N/A

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

Compliance is checked by inspection.

N/A

8.1.22

Mechanical mounting of plug-in type RCCBs

N/A

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

N/A

8.1.221

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

N/A

8.1.22.2

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

N/A

Compliance of the mechanical mounting is checked
by the relevant tests of .12,

N/A

8.2

Protection against electric shock

Live parts not accessible in normal use
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For RCCBs other than plug-in type, external parts, P
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.

Linings N/A
- reliably fixed N/A
- adequate thickness and N/A
- mechanical strength N/A

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

insulating material or be provided with bushings or
similar devices of insulating material.

Such devices N/A
- reliably fixed N/A
- adequate mechanical strength N/A

For plug-in RCCBs external parts other than screws N/A

or other means for fixing covers, which are
accessible, shall be of insulating material.

Metallic operating means insulated from live parts. N/A

Metal parts of mechanism not accessible, insulated P
from accessible metal parts, from metal frames (for
flush-type}, from screws or other means for fixing
the base and from metal piates.

Possible to replace plug-in RCCBs easily with-out N/A
touching live parts.

Lacquer or enamel not considered to provide P
adequate insulation.

9.6 Test: Standard test finger --
Straight test finger with a force of 75 N for 1 minat | 75N, 1min, 35°C P
35°C £2°C
Enclesures or covers not deformed to such an P
extent that live parts can be touched.

8.9 Resistance to heat --
RCCB sufficiently resistant to heat P

9.13.1 Test: -

- without removable covers ........... 1h (100 + 2)°C 1h, 100°C P
-removable covers...........oe 1Th(70£2)°C N/A
No change impairing further use and no flow of P

sealing compound that live parts are exposed

No access fo live parts even with test finger with a P
force not exceeding & N.
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Requirement + Test

Result - Remark

Verdict

The RCCB shall trip with a test current of 1,25 Iy -
break time not exceeding the value for |,y in table 1

21ms

Marking still legible after test

9.13.2

Ball pressure test for external parts of insulating
material necessary to retain current-carrying parts
or parts of the protective circuit in position:

-T=126x2°C

125°C

After 1 h & of impression < 2 mm

1,5mm

8.13.3

Ball pressure test for external parts of insulating
material not necessary fo retain current-carrying
parts or parts of the protective circuit in position:

[1T=70+2°C

70°C

[]T= +2°C

(40°C + max. temperature rise of sub-clause
9.8)

1,8mm

N/A

& of impression £ 2 mm

8.10

Resistance to abnormal heat and to fire

External parts of insulating material are not liable to
ignite and to spread fire under fault or overload
conditions.

9.14

Glow-wire test

- External parts of insulating material hecessary to
retain current-carrying parts or parts of the
protective circuit in position ...l

96G(Enclosure)

- All other external parts of insulating material ........

650(Handle)

No visible flame and no sustained glowing

No flames{Handle)

Flames and glowing extinguish within 30 s after
removal

5,6s(Enclosure)

No ignition of tissue paper or scorching of the
pinewood board

TEST SEQUENCE "B"
replace the complete test sequence "B"

{3 samples: In= 63A, I,,= 0,03A, type A)

B1 B2 B3

8

requirements for construction and operation

8.3

dielectric properties and isolating capability

RCCBs have adequate dielectric properties

9.7

test of dielectric properties and isolating capability

9.7.1.1

Parts which can be removed without a tool are
removed, spring lids kept open, inlet openings are
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left open and if knock-outs one is opened.

9.71.2 Test conditions: 93% -
48 h in humidity cabinet 25°C
RH =91% to 95%

T=20to 30°C £ 1°C

9714 The samples show no damage P

8.7.2 Insulation resistance of the main circuit measured B1 B2 B3 -
between 30 and 60 min after this treatment with 500 |  [MQ)] [MQ] [MQ]
V DC after 5 s:

a) between the terminals which are electrically >500MQ | > 500M( | > 500M P
connected together when the RCCB is in the
closed position...........ccooec =2 MQ

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

c) with the RCCB in the closed position, between all | >500MQ | > 500MQ | > 500MQ P
poles connected together and the frame,
including a metal foil in contact with the
outer surface of the internal enclosure of

insulating material, if any.........c..oooceeiie =5 MQ
d) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
material......... =5 MQ
9.7.3 Dielectric strength of the main circuit measured with -~
an AC voltage (45-65Hz) for 1 min:
B e s 2000V | 2000 2000 2000
b) {elecironic componoals. by poles being disconnacted) ......... 2000 V 2000 2000 2000
o) BT U O UV U R URSOUPPUPRRUY 2000V | 2000 2000 2000
L= T UV PO PP TUUPTUPURRPPR 2500V N/A
No flashover or breakdown P
974 Insulation resistance of auxiliary circuits measured B1 B2 B3 -
with 500 V DC after 1 min: (M [Mg32] [MQ)
1) between all auxiliary circuits and N/A
theframe ... =2 MQ
2) between each part of the auxiliary circuits N/A

which might be isclated from the other parts
and the whole of the other parts connected
together ... 22 MQ

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

Rated voltage of Test voltage (V) -
auxiliary circuits

(a.c.ord.c)

<30 600
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>30<50 1000

>50<110 1500

> 110 <250 2000

> 250 < 500 2500 v

1) between all auxiliary circuits and the frame N/A
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
No flashover or perforation N/A
9.7.5 Secondary circuit of detection transformers -
No insulation test, provided that ne connection with N/A

accessible metal parts or with protective conductor
or live parts exists.

9.7.6 Capability of control circuits connected to the main -
circuit of withstanding high DC voltages due to
insulation measurements

RCCB fixed on metal support in closed position with P
all control circuits connected as in service.,
Open test voltage 600V +25/-0V 600 600 60G P

Maximum ripple 5%

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

Applied for 1 min

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

9612 Verification of the correct cperation in case of P
sudden appearance of residual current by closing
S
Type In A lan A Standard values of break time and -
non-actuating time at a residual current equat to
tan 2 lan 5 fan 5 gy Of BA-200A, {at cy -
0,254 a) | 500Ab)
General | Any <003 0,3 0,15 - 0,04 0.04 0,04 —
value
Max.
break
0,03 0,3 0,15 - 0,04 0,04 0,04 times —
>0,03 0.3 0,15 0,04 - 0,04 0.04 -
] >25 >0,03 05 0,2 0,15 - 0,15 0,15 Max. -
break
fimes
0,13 0,08 0,05 - 0,04 0,04 Min. -
non-
acluatin
g times

a} value to be decided by the manufacturer for this test —

b) The test are only made during verification of the -
correct operation as mentioned in 9.9.1.2 d) but in
any case values exceeding the lower limit of the
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overcurrent instantaneous tripping range are not
tested.

¢) The test is made with a current |4 equal to the -
lower limit of the overcurrent instantaneous
tripping range according to type B, C or D, as
applicable

8.923 Verification of the correct cperation in case of p

sudden appearance of residual current by closing
S1, (8; and RCCB in closed position).

Maximum break times at; [ms] [ms] [ms] --
- an 37 36 34 p
-2 lan 29 28 27 P
-5 o0r - - - N/A
-0,25A 21 20 21
-500 A 8 8 8

No value exceeds the relevant specified limiting

value

Additional test for type S: --

Minimum non-actuating time at: [ms] [ms] {ms] --
BAN ettt 0,138 N/A
2 2 LAN oot s 0,06 s N/A
= B AN vere ettt e 0,05s N/A
“BO0 A 0,04 s N/A

The test switch S; and the RCCB being in the N/A

closed position, the test voltage is suddenly
established by closing the test switch S; for min.
non-operating times acc. table 1

9.7.7 verification of impulse withstand voltages (across clearances and across solid insulation)
and of leakage current across open contacts

9.7.7.1 verification of impulse withstand voltage across the open contacts (suitAbility for
isolation)
The test is carried out on an RCCB fixed on a metal P
support
The impulses are given by a generator producing P

positive and negative impuises having a front time of
1,2us, and a time to half-value of 50us

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

The test voltage is applied between the line terminals P
connected together and the load terminals connected
together with the contacts in the open position

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

rated impulse withstand voltage [kV]. -

see level of test laboratory [m] -
test voltage (acc. Table 15) [kV]: -

no disruptive discharges during the test P
9772 verification of impulse withstand voitage for the parts not tested

in9.7.7.1

The test is carried out on an RCCB fixed on a metal N/A

support

The impulses are given by a generator producing N/A

positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us

The shape of the impulses is adjusted with the N/A
RCCB under test connected to the impulse

generator,

A first series of tests is made applying the impulse N/A

voltage between the phase pole(s), connected
together, and the neutral pole (or path) of the
RCCB, as applicable.

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

In both cases three positive impulses and three N/A
negative impulses are applied, the interval

between consecutive impulses being at least 1 s for
impulses of the same polarity and at least

10 s for impulses of the opposite polarity.

rated impulse withstand voltage [kV]: -

see level of test laboratory [m] -

test voltage (acc. Table 18) [kV]: -

no disruptive discharges during the test N/A
8.7.7.3 verification of leakage currents across open contacts (suitability for isolation) -
Each pole of RCCB having been submitted to the P

testof 9.11.2.2, 9.11.2.3, 8.11.2.4a), 8.11.2.4b),
9.11.2.4c) is supplied at a voltage 1,1 times its
rated operational voltage, the RCCB being in the
open position

The leakage current flowing across the open P
contacts is measured and shall not exceed 2mA
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No tripping during tests P

8.4 Temperature rise -

Temperature rises do not exceed the limiting values P
stated in table 7.

Cross-section (mm?) 16mm? -
9.8.1 Ambient air temperature (°C) 22°C -

9872 Test current Iy (A) until steady state values are B3A -
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 ..o, Temperature rise K K] K] K] --
Terminals for external connections...................... 65 53 48 49

External parts liable to be touched during manual 8 9 7
operation of the RCCB, including operating means
of insulating material and metallic means for
coupling insulated operating means of several poles
............................................................................. 40

External metallic parts of operating means........... 25 - - - N/A

Other external parts, including that face of the RCCB 31 30 29 P
in direct contact with the mounting surface .............. 60

9.20 Verification of resistance of the insulation against an impulse voltage --

RCCB fixed on metal support in closed position and P
wired as in normal use.

Impulse voltage 1,2 / 50 us with a peak value of: -

- 6 KV between the phase pole(s) connected P
together and the neutral pole or, in absence of
the neutral pole, on one pole taken at random

- 8 kV between the metal support connected to P
terminal(s) for the protective conductor{s)
and all poles connected together

No unintentional disruptive discharge p
8.16 Reliability --
RCCBs operate reliably even after long service. P
9.22.2 Test with 28 cycles at 40 £ 2°C -
Cross-section (MM?) ..o e | 1BMME -
Torgue 25 (NMY ..o | 1,67NM -
Testourrent [y (A o D | B3A --
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- with current passing ..., 21h P
-without current.. ..o 3h P
For 4 pole RCCBs with 3 overcurrent protected N/A
poles only 3 poles loaded
Af the end of the last period of 21 h with current K] [K] K] -
passing the temperature rise of the terminals shall
not exceed 65K

54 50 50 P
After cocl down the RCCB shall trip with a test [ms] [ms] [ms] -~
current of 1,25 |y - break time not exceeding the
value for |y in table 1

25 29 21 P
Test switch S, and RCCB in the closed position, test P
voltage established by closing the test switch S;.

9.23 Verification of ageing -
168 h at 40£2°C .o | 40°C -
Testcurrent [y (A) o | B3A -
Cross-section (Mm?) ... | 1BMM? --
Electronicparts at 1,1 Uy 264V -

After cocl down:

- electronic parts show no damage

The RCCB shall trip with a test current of 1,25 |y - [ms] {ms] [ms] -
break time not exceeding the value for |,y in table 1

29 3 27

Test switch S, and RCCB in the closed position, test

voltage established by closing the test switch S,

TEST SEQUENCE "C" C1 C2 (3 P

(3 samples: In= B3A, 1,,= 0,03A, type A)

TESTS C4 -
8 requirements far construction and operation —
8.6 Mechanical and electrical endurance -

RCCBs shall be capable of performing an adequate P

number of mechanical and electrical operations.
9.10.3 After test: -
modify:

a) 900V 900V 200V

b) 900V 900V S0ov
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c) soov 900V 900V P

d) N/A

TEST SEQUENCE "D" D1 D2 D3 P

{3 samples: In= 63A, I5.= 0,03A, type A)

TEST Dy P
9.9.24 Verification of the correct operation in case of P
modify: sudden appearance of residual current between

5 lan and 500A among the following list:
5A - 10A - 20A - 50A - 100A - 200A

by closing S,, (S; and RCCB in closed position):
- 5A (value 1 between 5A and 200A) 14ms 1bms 16ms
- 10A (value 1 between 5A and 200A) 13ms 13ms 13ms
- 20A (value 1 between 5A and 200A) 11ms 10ms 10ms
- 50A (value 1 between 5A and 2004A) ms 8ms 8ms
- 100A (value 1 between 5A and 200A) 9ms 9ms 9ms
- 200A (value 1 hetween 5A and 200A) 8ms ams ams

No value exceeds the relevant specified limiting
value

TEST Iy - P

3 requirements for construction and operation --

T|(UOW|(TW|T|(UO|(T|TD

8.12 RCCBs functionally dependent on line voitage -

RCCBs functionally dependent on the line N/A
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

8.17.1 Limiting value of the line voltage U, N/A
replace by:

Un applied to the iine terminals and progressively V] V] [V] -
lowered to aftain zere within about 30s until
automatic opening occurs

N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V). |V -
Residual current 1,25 140 v | 1,258 lan = A -

Time corresponding to value for |,y in table 1 [ms] fms] [ms] -
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No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operaiing means below Uy

172 Verification of behaviour in case of failure of the line voltage N/A

replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and cpening of [ms) [ms] [ms] --
the main contacts:

a) RCCBs openiing without delay N/A

- no value exceeds 0,6 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 NIA
RCCBs classified 4.1.2.1b); switch off at Uy 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 neutrat and one line terminal only being energized (replace
the title by)

8.11 Test device -
REPLACE
BY:

RCCBs provided with a test davice
RCCBs with rated residual current of 30mA:

Ampere-turns produced when operating the test Ampere-turns produced by
device do not exceed 1,66 times the ampere tumns | st device; 93,8 milliampere
produced by IAN turns

1,66 times the Ampere turns
produced by tAn: 99,6
milliampere-turns

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 Iy

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

8122 Mechanical impact P
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test acc. 9.12.2.1 for all types, in addition by the P
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;

-8.12.2.3 for plug-in type RCCBs, the holding in N/A
position of which depends solely on their
connections.

9.12.2.2 RCCBs for rail mounting downward vertical force of P
replace by: | 50 N for 1 min, upward vertical force of 50 N for
1 min

Plug-in RCCBs designed for surface mounting are N/A
mounted complete with the appropriate means for
the plug-in connection but without cables being
connected and without any cover-plate.

RCCB shall not become loose during test and no D1 - P
damage impairing its furtheruse ....................... C Do

L3 -

81223 Plug-in type RCCBs, the holding in position of which N/A
replace by: | 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).

TEST SEQUENCE "D" D7 P
{3 samples: In= 63A, 1,,= 0,03A, type AC)
TEST Dy

9924 Verification of the correct operation in case of
modify: sudden appearance of residual current between
5 lay and 500A among the following list:

5A - 10A - 20A - 50A - 100A - 200A

by closing S;, {S1 and RCCB in closed position):

- 5A (value 1 between 5A and 200A) - 15ms -

- 10A (value 1 between 5A and 200A) - 13ms -

- 20A {value 1 between 5A and 200A) - 11ms -

- 50A (value 1 between 5A and 200A) - 12ms -

- 100A (value 1 between 5A and 200A) - 10ms -

V(U |(TO(wW|(TO|O

- 200A (value 1 hetween 5A and 200A) - 8ms -
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No value exceeds the relevant specified limiting P
value
TEST Dy - P
8 requirements for construction and operation -
8.12 RCCBs functionally dependent on line voltage --
RCCBs functionally dependent on the line N/A
voltage operate correctly between 0,85 and 1,1
UN
8.17 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 U, N/A
replace by:
Uy applied to the line terminals and progressively V] Vi V] -
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test; NiA
Testvoltage (V) ..o, v -
Residual current 1,25 lan evveeeeeiieiiiiriieiieeceee | 1,28 = A -
Time corresponding to value for |, in table 1 [ms] [ms] [ms] -
No value exceeds the specified limiting values N/A
Not possible fo close the apparatus by manual N/A
operating means below U,
9.17.2 Verification of behavicur in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] -
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 NIA
RCCBs classified 4.1.2.1b). switch off at Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
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9.17.4
replace by:

Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a
residual current, the neutra! and one line terminal only being enargized (repface

the title by)

N/A

8.11
REPLACE
BY:

Test device

RCCBs provided with a test device

RCCBs with rated residual current of 30mA:

Ampere-turns produced when operating the test
device do not exceed 1,86 times the ampere turns
produced by [AN

Ampere-turns produced by
test device: 93,4 milliampere
turns

1,66 times the Ampere turns
produced by lAn: 99,6
milliampere-turns

RCCBs with rated residual current ather than 30mA:

N/A

Ampere-turns produced when operating the test
device do not exceed 2,5 times the ampere turns

produced by {an

NIA

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

8.12.2

Mechanical impact

test ace. 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
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
position of which depends solely on their
connections.

N/A

9.12.2.2
replace by:

RCCBs for rail mounting downward vertical force of
50 N for 1 min, upward vertical force of 50 N for
1 min

Plug-in RCCBs designed for surface mounting are
mounted complete with the appropriate means for
the plug-in connection but without cables being
connected and without any cover-plate.

N/A

RCCB shall not becorne loose during test and no
damage impairing its furtheruse ...

ny -

8.12.2.3
replace by:

Plug-in type RCCBs, the holding in position of which
depends solely on their connections, are mounted,
complete with the appropriate plug-in base but
without cables being connected and without any
cover-plate, on a vertical rigid wall. A force of 20 N

N/A
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is applied to the RCCB porticn at a point equidistant
between the plug-in connections, without jerks for 1
min (see Figure Z4).

9.11.2.3¢) |Tests "D2" D21 D2-2 D2-3 P
(3 samples: In= 63A, 15,= 0,034, type A)
modify: Test voltage 110% of rated phase to neutral voltage P

for the pole exclusively for the neutral

TEST SEQUENCE E
{3 samples: In= 63A, |,,= 0,03A, type A)

9.11.2.4a) |Verification of the coordination at the rated B6000A P
conditional short-circuit current (A): inc

E1 E2 E3 P

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 mim:
B) o e et . |E1-OK P
E2 - OK
E3-0K
D) et . |ET-OK P
E2 - OK
E3-0OK
) it e e e . |E1-0K P
Ez2 - OK
E3-0K
) e E1- NA
E2 -
E3-
No flashover or breakdown ..o, : P
9.17 Verification of the behaviour of RCCBs opening automatically in case of --
failure of the line voltage
8.17.1 Limiting value of the line voltage U, N/A
replace by:
Uy applied to the fine terminals and progressively V] V] V] --

lowered to attain zero within about 30s until
autematic opening occurs

N/A
All values less than 0,7 Uy N/A
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Tripping test: N/A
Testvoltage (V) ..o, Vv -
Residual current 1,25 ) an . cooeeiiiciievivvciiiennn | 1,25 = A -
Time corresponding to value for [y in table 1 [ms] [ms] [ms] -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below U,
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] --
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 Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
8.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: | residuat 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 B304 P
capacity (A) IM :
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
voitage of 2 Un for 1 min:
B) el . |ET-0K P
E2 - OK
E3-0OK
B ettt . |E1-0K P
E2 - OK
E3-0K
C) ettt - |E1-0K P
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E2 - OK
E3-0OK
) e E1- N/A
E2 -
E3 -
No flashover or breakdown ..............cccovooceovnee.. . |ET- P
E2 -
E3 -
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 U, N/A
replace by:
Un applied to the line terminals and progressively V] M B V] --
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V)..coviiiiieviev |V -
Residual current 1,25 lancveceieviiiieeieiceiceiiiiiieieenes | 1,250 = A -
Time corresponding to value for I,y in table 1 [ms) [ms] [ms] -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below U,
8.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] {ms] [ms] -
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 § 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 Uy N/A
Voltage off and on at the line side: N/A
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No automatically closing N/A
8.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: residual current, the neutral and one line terminal only being energized (replace
the title by)
—
TEST SEQUENCE F b
(3 samples: In= 63A, 1An= 0,034, type A) F1 F2 F3
§.11.2.4b}y |Verification of the coordination at the rated making 630A P
and breaking capacify (A): I .o :
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:
~ |F1-0K P
= U O REU U P PRI ;
F2 - OK
F3-0K
1-
D) s F1-0K P
F2 - 0K
F3-0K
F1-0OK P
o) O U PO O PRSP TP UO PO SRR
F2-0OK
F3-0OK
F1-
) e e 1 N/A
F2-
F3-
P
No flashover or breakdown .........c...ccoeeei e, :
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 U, N/A
replace by:
Uy applied to the tine terminals and progressively V] V] V] -
lowered to attain zero within about 30s unti
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) ... |V -~
Residual current 1,25 1y ocovirvviiiiiiin | 1,280 = A -
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Time corresponding to value for [,y in table 1 [ms] [ms] [ms] -~
No value exceeds the specified limiting values N/A
Not possible {o close the apparatus by manual N/A
operating means below Uy
8.17.2 Verification of behaviour in case of failure of the line voltage N/A
replacs by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] --
the main contacts:
a) RCCBs opening without delay N/A
- no value exceeds 0,5 3 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 Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)
9.11.2.4c) | Verification of the coordination at the rated 6000A P
conditional residual short-circuit current (A): 1AC .
modify: After the tests no damage impairing further use P
9.7.3 Dielectric strength test of the main circuit at test
voitage of 2 Un for 1 min;
F1-0K P
=) O PSP P U PU PP OTUPPRIPROTN ;
F2-0OK
F3-0K
1-
D) e e : F1-OK P
F2-0K
F3-0K
F1-0K P
) e e X
F2-0K
F3-0K
Q) e, Pt NIA
F2 -
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F3-
No flashover or breakdown ........................ccoo... . |F1- P
F2-
F3-
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 U, N/A
replace by:
Un applied to the line terminals and progressively V] V] V] --
towered to attain zero within about 30s until
automatic opening occurs
N/A
Alt values less than 0,7 Uy, N/A,
Tripping test: N/A
Testvoltage (V)i |V --
Residual current 1,25. 040 oo | 1,280 = A -
Time corresponding to value for Iy in table 1 [ms] fms] [ms] -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below U,
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then NIA
switched off
Time interval between switching off and opening of [ms] [ms] [ms] --
the main contacts:
a) RCCBs opening without defay N/A
- no value exceeds 0,5 8 N/A
- no tripping shall occur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCRBs 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 Uy 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
repface by: |residual current, the neutral and one line terminal only being energized (repface
the title by)
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TEST SEQUENCEF b
(3 samples: In=10A, |1An= 0,3A, type AC) Fa F5 F6
9.11.2.4b) |Verification of the coordination at the rated making 5004 P
and breaking capacity (A): IM ..o :
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:
_ |F4-0K P
B e e ;
F5-0K
F6 - OK
F4 - CK
D : P
F5-0K
F6 - 0K
F4 - OK P
o3 T U PO
F5-0K
F&-0OK
4-
) e X F NiA
F5 -
F6 -
P
No flashover or breakdown ... ..o :
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 U, N/A
replace by:
Uy applied to the line terminals and progressively V] V] V] --
lowered to attain zero within about 30s until
automatic opening eccurs
N/A
All values less than 0,7 Uy N/A
Tripping test; : N/A
Testvoltage (VY .o v -
Residual current 1,25 iy oo | 1,280 = A -
Time corresponding fo value for Ly in table 1 [ms] [ms] [ms] -~
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means helow U,
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8.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] -
the main contacts:
a) RCCBs opening without delay N/A
-no value exceeds 0,5 s N/A
- no tripping shall cceur 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 Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A T
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
repface by: | residual current, the neutral and one line terminal only being energized (repiace
the title by)
9.11.2.4¢c) |Verification of the coordination at the rated G000A P
conditional residual short-circuit current (A): lAc ..
modify: After the tests no damage impairing further use P j
8.7.3 Dielectric strength test of the main circuit at test
voltage of 2 Un for 1 min:
F4 - OK P
= USROS SUTPPURURIPO
F5 - 0K
F6 - OK
F4 - OK
D) s P
F5- 0K
F6 - OK
F4-0OK P
o U RO U U PP R PRTTR
F5-0K
F6 - OK
) oot Fé- NA
F5 -
F6 -
No flashover or breakdown ................cccocovoeecenin.. . |F4- P
F5 -
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Clause Requirement + Test Result - Remark Verdict
F6 -
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure --
of the line voltage
8.17.1 Limiting value of the line voltage Uy N/A
replace by:
Uy applied to the line terminals and progressively V] V] V] -
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) ..o SV --
Residual current 1,25 1an oovovvvevvceivviiiiiiiiiiiieeeeeeee | 1,28 = A -~
Time corresponding to value for I,y in table 1 [ms] [ms] [ms] -
No vaiue exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below Uy
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off anc opening of [ms] [ms] fms] -
the main contacts:
a) RCCBs apening 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 Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
89.17.4 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 lifle by)
modify: TEST SEQUENCE "G" G1 G2 G3 P
(3 samples: In= 63A, la,= 0,03A, type AC)
9.22 Verification of reliability P

TRF No. IEC81008_1F




Page 169 of 179

Report No.:1307000235HA-001

IEC 61008-1
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9.22.1 Climatic test P
modify: TEST SEQUENCE "G™ G4 G5 G6
(3 samples: In= 10A, Ia,= 0,3A, type A)
9.22 Verification of reliability P
9.22.1 Climatic test
TEST SEQUENCE "H" H1 H2 H3 N/A
{add the new test sequence)
8 requirements for construction and operation --
add: Behaviour of RCCBs at low ambient air temperature -
871
RCCBs for use between -25°C and +40°C operate N/A
reliably at low ambient air temperature
add: Verification of the correct operation at low ambient air temperature for RCCBs --
9.21 for use at temperatures between
-25° C and +40° C
RCCBs mounted in enclosure with degree of N/A
protection IP 55 and connected for normal use
RCCBs in a test chamber at +23°C + 2°C and N/A
rH 90% = 3%
RCCBs in ON-position without load N/A
Five test cycles performed acc. to figure Z6 N/A
No tripping during cycles N/A
At the end of last 8 h period at -25°C an a.c. N/A
residual current is passed through one pole (see
figure 4a)
- general type: [ms] [ms] [ms] -
break time at 1,25 |,y not exceeding the value for N/A
lan in table 1
- S-type: [ms] [ms] [ms] -
break time at 2,5 1,y not exceeding the value for N/A
2 lay in table 1
Additionally for RCCBs of type A: N/A
Break time with pulsating d.c. residual currents of N/A
- 1,25 I,y (general type) N/A
-2,5 Iy (S-type) NIA
Multiplied by: [ms] [ms] [ms] --
1.4 forlyy » 0,01 A N/A
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Clause Requirement + Test Result - Remark Verdict
2 forly<0,01A N/A
at o = 0%l (test circuit figure 4b) N/A
After test possible fo switch on the RCCB without N/A
presence of residual current
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replace table A.1 by:
ANNEX A (NORMATIVE}
Test sequence and number of samples to be submitted for certification purposes
Table A.1 - Test sequences
Test sequence Clause or subclause Test { or inspection}
A [+ Marking
8.1.1 General
8.1.2 Mechanism
2.3 Indelibility of marking
8.1.3 Clearance and creepage distances {external parts only}
9.16 Trip free mechanism
9.4 Reliability of screws, current-carrying pars and connections
95 Reliability of terminals for external conductors
9.6 Pretection against electric shock
9.13 Resigtance to heat
8.1.3 Clearances and creepage distances (internal pars)
9.14 Resistance to abnormal heat and to fire
B 9.7 Digiectric properties
2.8 Temperature-rise
9.2 Resistance of insulation against impulse voltages
9.22.2 Reliability at 40°C
9.23 Ageing of electronic components
c 9.10 Mechanical and electrical endurance
Do 9.9 Residual operating characteristics
D 9.17 Behaviour in case of failure ¢f the line voltage
D 8.19 Unwanted tripping
Behaviour in case of surge cumrents
921 0.C. components
9.11.2.3 a)b) Performance at Iy
9.16 Test device
g.12 Resistance to mecharical shock and impact
g9.18 Non-operating current under overcurrent conditions
D2 8.11.2.3¢) Verificaticn of the suitability of RCCBs for use in IT-systems
E 9.11.24 a) Coordination at I
9.11.2.2 Performance at I
F 9.11.2.4 b} Coordination at Im
9.11.24¢c) Coordination at |,
Go 9.221 Reliability (climatic tests)
Ga 9.21 Verificatlon of correct operation at low Amblent air temperature of RCCBs for use of -25°C to +40°C
H e IEC 51543 Table 4 -T1.1 Harmonics, interharmonics
IEC 61543 Table 4 -T1.2 Signalling voltage
{EC 81543 Table 5-T2.3 Surges
! IEC 61543 Table 5 -T2.1 Conducled sine-wave voltages or currents
IEC 61543 Table 5 -T2.5 Radiated high-frequency phenomena
IEC 61543 Table 5 -T2.2 Fast transients {burst)
J IEC 61543 Tabie 5 - T2.6 Conducted common mode disturbances In the frequency range
lower than 150 kHz
IEC 81543 Table 6 -T3.1 Electrostatic discharges
a} For devices containing a continuously operating oscillator, the test of CISPR 14-1 shalf be camied out on the samples pricr 1o the
tests of this sequence.
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replace table A.2 by:

Table A.2 - Number of samples for full test procedure

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

) [n the case of repeated tests, all test results must be acceptable.

sample during tests 0of 9.11.2.2, 9.11.2.4 a), 9.11.24 b) or 5.11.2.4 ¢},

these test sequences.
f) Test 9.14 shall applied to 3 additional new samples

Test sequence * Number of samples Minimum rumber of Maximum number of
accepted samples ° samples for repeated
tests ©
A 1+3 1+3 " -
B 3 2 3
C 3 2 3
D 3 2¢ 3
D, 3 3 3
E 3 2¢ 3
3 2¢ 3
Gy 3 2 3
Gy 3 2 3
H° 3 2 3
| © 3 2 3
J° 3 2 3
a) In total a maximum of three test sequences may be repeated.
b) it is assumed that a sample which has not passed a test has not met the requirements due to

d) All samples shall meet the requirements in 9.9.2, 9.8.3, and 9.11.2.3, as appropriate. In addition,
permanent arcing or flashover between pcles or between poles and frame shall not occur in any

e) At the manufacturer's request, the same set of samples may be subjected to mere than one of
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repface 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 P J 3-pales 77 J 4-poles @
Al 1 max. rating Iy 1 max. rating Iy 1 max. rating Iy
min, rating lay min. rating lan min, rating lan
B 3 max, rating In 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lay min. rating lan
C 3 max. rating In 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating 1an
0o + Dy 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min, rating lan min. rating lan min, rating [ay
Do 1 for all other ratings of |y
Dy 3 max. rating In 3 max. rating In 3 max. rating Iy
rin. rating lan min. rating lan min. rating lan
E 3 max. rating In 3 max. rating Iy 3 max. rating |y
min. rating lan min. rating tan min. rating lan
F 3 max. rating Iy 3 max. rating |y 3 max. rating In
min. rating lay min. rating lan min. rating lan
3 min. rating Iy 3 min. rating In 3 min. rating In
max, rating lan max. rating lan max. rating lan
Go 3 max. rating Iy 3 max. rating in 3 max. rating Iy
min. rating lan min. rating lsn min. rating lan
G " 3 max. rating Iy 3 max. rating Iy 3 max. rating In
min. rating lan min. rating lay min. rating lan
3 min. rating Iy 3 min. rating Iy 3 min. rating Iy
max. rating lan max. rating lay max. rating fan
H 3" samples of the same
rating
In chesen at randem
min. rating lan
3 ™ samples of the same
rating
Iy chosen at randam
min. rating lan
J 3" samples of the same
rating
Iy 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 alsc apply to a set of samples with the smaliest number of
poles.
c) deleted
d) deleted
e} deleted
f This celumn is omitted when 4-pole RCCBs have been tested.
Q) If only one value of lay is submitted, min. rating lsy and max. rating lan are replaced by fan.
h) Only the highest number of pole.
it deleted
i Three additional samples of the minimum number of pales, with ratings [, and lan chosen at random, shall be used for the
test of 9.14.

TRF No. [EC61008_1F




Page 174 of 179 Report No.:130700023SHA-001

EN 61008-1
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ANNEX J N/A
Particular requirements for RCCBs with screwless type terminals for external
copper conductors
N/A
J.6 Marking --
replace:
In addition to Clause 6, the following requirements N/A
apply:
Marking on the RCCB or N/A
if the space available is not sufficient on the N/A
smallest package unit or in technical information
Marking indicating the length of insulation to be N/A
removed before insertion of the conductor into the
terminal shown on the RCCB
Manufacturer shall provide information in his N/A
literature, on the maximum number of conductors
which may be clamped.
ANNEX ZB N/A
Special national conditions
Germany | The use of RCCBs of type AC is not permitted N/A
ANNEX ZC N/A
A-deviaticns
Austria subclause 4.1, Table Z1 is not valid im Austria N/A
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Table Z3 - Requirements for marking
Marking on the RCCB itself Produci
infermation in
the catalogue
If, for smatl The following | Alternatively | Any remaining
Each RCCRB shall be marked in a durable manner with all or, | devices the information the following | information not
for small apparatus, part of the following data: space available | may be information marked shall
The minimum requirements are indicated by the symbol "X" | does not allow | marked on may be on be given in the
all the data to the side or the inside of | manufacturer's
be marked, at | on the back any cover catalogues.
least the of the device | which has to
following and be visible | be removed
infermation anly before in order to
shall be the device is | connect the
marked and installed. supply wires.
visible when
the device is
installed.
a) | The manufacturer's name or trademark X
by | 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 X
other than 50Hz
e) | rated current
f) | Rated residual operating current ([sa) in A or in MA
h) | rated making and breaking capacity (Im) XM
1 | The degree of protection (enly if different from (P20} X
k) | The position of use (symbol according to IEC 80051}, if X
necessary
i) | Rated residual making and breaking capacity (lam), if XM
different frem rated short-circuit capacity {Im)
m)| The symbol § (S in a square) for type S devices X
n) | symbol of the method of operation according to Table Z1 of X X
4.1 if the RCCB is functionally dependent on the line voltage
o) | Operating means of the test device, by the letter T (**) X
p) | Wiring diagram unless the cerrect mode of operation is X X
evident
ry | Operating characteristic in presence of residual currents with
d.c. components
- RCCBs of type AC with the symbol '] X
- RCCBs of type A with the symbol = X
s) | RCCBs according to 4 Z2 marked with the symbcl X
(snowflake enclosing -25)
t) | Indication of the terminat for the neutral with "N"
u) [ Additiona! marking of performance to other standards or
additional requirements according 1o 6.22

P

*x)

lam and |y {if different of lam) may be anywhere on the device or in the cataiogue but shall be together
It is recornmended to advise the user to test the device regularly
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Result - Remark

Verdict

Photo of sample:
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Photo of sample:
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Photo of sample:
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TEST REPORT

Intertek
IEC 61008-1

Residual current operated circuit-breakers without integral

overcurrent protection for household and similar uses (RCCBs)
Part 1: General rules

Report NUMDBer. ..cccooveeverierricnenrasan : 130700023SHA-002

Date of iSSU€......ocrveeeerscirceci e : 2013-10-15

Total number of pages ......coooieunee : 164

Applicant's name ... : ELMARKINDUSTRIES SC
AdAreSS.ccrircrernin e rerereennen : 2 Dobrudzha blvd., Dobrich, Bulgaria

Test specification:

Standard .....c.ooevinivererennerree e : |EC 61008-1:2010 {Third Edition) +A1:2012 used in conjunction with
IEC 61008-2-1,1920 (First Edition) and

EN 61008-1:2012

Test procedure......coceeeeeerreccnnennnn, : CBand S
Non-standard test N/A
method.............. :

Test Report Form No. ....oveeeiininne : IECB1008_1F
Test Report Form(s) Originator....: OVE

Master TRF ......ooviiirn e 1 Dated 2012-12

Copyright © 2012 Worldwide System for Conformity Testing and Certification of Electrotechnical
Equipment and Components (IECEE), Geneva, Swifzerland. All rights reserved.
This publication may be reproduced in whole or in part for non-commercial purposes as long as the [ECEE is acknowledged as

copyright ewner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting
from the reader's interpretation of the reproduced material due to its placement and context.

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

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

Test item description.......cccccvaeeees : RCCBs

Trade Mark......ccoorvecinrerereennieenninenees ' ELMARK

Manufacturer .. i e : Same as applicant

Model/Type reference.........coeceunnes ¢ JEL

RatingsS.....coommiimimmmrenmmnnnnsrneninennon 1 Ue= 415V~(1P+N), In= 10, 16, 20, 25, 32, 40, 63A,;

lan= 0,03, 0,1, 0,3A, type AC & type A; Inc= |Ac= 6000A
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Testing procedure and testing iocation:

<X | CB Testing Laboratory: Intertek Testing Services Shanghai
Testing location/ address...........c.ccconne Building N¢.86, 1198 Qinzhou Road (North),
Shanghai 200233, China

< | Associated CB Testing Laboratory: | Inspection Center of Products' Quality of Low Voltage
Electric Apparatus in Zhejiang Province

Testing location/ address......c.ccoerrecrnenat West Zhonghuan Read, Jiaxing City, Zhejiang Province,
P.R.China

Tested by (name + signature)........... : | Vincent Yang V/M g/ ”‘7’

Approved by {(name + signature).....; | Jim Hua ’,m-""f—?{;éﬂ? G o

[ | Testing procedure: TMP

Testing iocation/ address.........c.ccovienn :

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

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

[] | Testing procedure: WMT

Testing location/ address............cooined!

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

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

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

[] | Testing procedure: SMT

Testing location/ address...........cccevvevinnn :

Tested by {(name + signature}........... :

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

Supervised by (name + signature)...:

TRF No. IEC61008_1F



Page 3 of 164

Report No. 130700023SHA-002

Summary of testing:

Clause Testing items Testing location
8 Marking and other product information CBTL
8.1.1 General CBTL
8.1.2 Mechanism CBTL
8.1.3 Clearances and creepage distances CBTL
8.1.8 Non-interchangeability CBTL
8.3 Test of Indelibility of marking CBTL
94 Test of reliabiiity of screws, current-carrying parts and connections. CBTL
9.5 Reliability of terminals for external conductors CBTL
9.6 Test of protection against electric shock CBTL
9.7 Test of dielectric properties
8.7.1 Resistance to humidity CBTL
9.7.2 Insulation resistance of the main circuit CBTL
9.7.3~9.7.7 | Dielectric strength CBTL
8.8 Test of temperature-rise CBTL
9.9 Operating characteristic ACTL
9.10 Mechanical and electrical endurance ACTL
811 Behavior of the RCCBs under short circuit conditions ACTL
9.12 Resistance to mechanical shock and impact _
9.12.1 Mechanical shock CBTL
9.12.2 Mechanical impact CBTL
9.13 Resistance to heat CBTL
9.14 Resistance to abnormal heat and to fire CBTL
9.15 Trip-free mechanism CBTL
9.16 Operation of the test device at the limits of rated voltage CBTL
Behaviour of RCCBs in case of failure of the [ine voltage, classified
9.17 according to 4.1.2.1 CBTL
Limiting values of the non-operating current under over current
8.18 conditions ACTL
9.19 Resistance against unwanted tripping due to current surges ACTL
9.20 Resistance of the insulation against an impulse voltages ACTL
Behaviour of RCCBs in case of an earth fault current comprising a
8.21 d.c. components ACTL
9.22 Reliability
9.22.1 Climatic test CBTL

TRF No. IEC61008_1F
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8.22.2 Test with temperature of 40°C ACTL
9.23 Ageing of electronic compaonents ACTL
9.24 Electromagnetic compatibility (EMC) CBTL

Summary of compliance with National Differences

The test results obtained and the general performance is considered to comply with the group differences of
EN 81008-1:2012.

Copy of marking plate:

e ®
Test R;egularfy

LY

PN

ol

a =63A @ A

 UnsasvSom0Rz %
eceneroogt CEQ
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a). Test sequence in EN 61008-1.
b). See EMC test report No. 130700024SHA.

TRF No. IEC61008_1F

Summary of testing:
Report | No.of | I, L Test sequence and number of samples
| ref.No poles | (A) | (A) SIS A | Al B C DD, [D. | E| F | a | H® lemc?
B 1P+N | 63 [003| A [ x [ x x X x | x x| -1 - ]
1P+N | 83 | 003 | AC | - | - - - X - - - | x - .
ggggo P+N [ 83 [ 01 | A | - |- - | - x| ---1-] - -
001 1P+N 63 0,1 AC - - - - X - - - - - - .
1P+N | 63 0,3 A - - - - X - - - - - - -
1PN | 63 | 0,3 | AC | - | - - - X - | - - - . - -
TP+N | 10 | 03 | AC | - | - - - - -] - - x| - - -
1P+N | 10 | 0.3 A - - - - - - - - I - ,
3P+N | 63 | 0,03 A X | X X X X X X X - X X
1307000 | 3p+N | 63 (003 AC | - | - | - | - X - - x| - -
233HA-
002 3P+N 10 03 AC - - “ - - - - X - X -
3P+N | 10 | 03 | A | - | - | - | - - - oo x| - .
Note;
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Testitem particulars ... :

Classification of RCCBs functionally dependent on the Yes /Ne

e VORBGE ...

Opening automatically in case of faflure of the line ¥es/No
VORBGE. ..o :

- reclosing automatically when the line voltage is Yes / No
TESIOMEU ..o :

- not reclosing automatically when the line voltage is  vag / No
TESTIOMEU. .t e :

Not opening automatically in case of failure of the line  yas / No
VOIEGE. .o :

- able to trip in a hazardous situation arising on fallure Yes / No

of line voltage ..o

- not able to trip in @ hazardous situation arising on Yes / No
failure of line voltage ..., :

Type of RCCB.... i ;

SHPE AT e ! Yes /No
SEYPE AL " Yes ! No

- independent of the line voltage ... yae 7 No

- dependent on the line voltage ...........cocovvvv e, ! Yes /No
-withouttime delay ..., ' Yes / No
-withtime delay: type S ' ¥es/No
SenClosed L ' ¥Yes/No
SUNBNCIOSEA ..ot " Yes / No

IR nUmMbEr. © 20 ( for built in use)
- for fixed installation..............coi " Yes

- for mobile installation...........cccceii i " No

Number of POIES ... L 4(34N)
Ambient air temperature (°C) ._.........coooiiiin L D5 ~ 440
Method of mounting.......c..cooviviiic e, " Din rail mounting
Method of connection ... " Serew in
Rated residual operating current (A) ... 0 0,03:01:03
Rated current (A) ... ' 10, 16, 20, 25, 32. 40, 63A
Rated voltage (V). L 445V~
Rated impulse withstand voltage {Uing) 4kV

Nature of SUBPIY....c...oci e

Rated frequency (Hz) ... © 50/60

TRF No. IEC61008_1F
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Rated making and breaking capacity (A)................... B30A(B3A), 500A(10, 16, 20, 25, 32, 40A)
Rated residual making and breaking capacity (A)....... Same as above
Rated conditional short-circuit current (A).................. 6000

Rated conditional residual short-circuit current (A) ..... Same as above

Type of terminal.......ccooooooiiiieei L SCEW N

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)

TESHNY vevviirie s rrrcre it rere s et s e

Date of receipt of test item ..o 901 3-07-01

Date (s) of performance of tests..........covvirvennnnensd Eram 2013-07-05 to 2013-09-30

General remarks:

The test results presented in this report relate only 1o the object tested.

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

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

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

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

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

The application for obtaining a CB Test Certificate [l Yes

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

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

Name and address of factory {ies).......ccecrvecrrnenns : ELMARK INDUSTRIES SC
2 Dobrudzha bivd., Dobrich, Bulgaria

General product information:

Ue= 240V~{1P+N)}, 4156V~{3P+N)
in=10, 16, 20, 25, 32, 40, 83A

tan= 0,03, 0,1, 0,3A, type AC & type A
Inc= lAc= 6000A

TRF No. IEC61008_1F
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
TEST SEQUENCE A,
(1 sample: In= 63A, 1An= 0,03A, type A ) Rt i
8. Marking

a) manufacturer's name or trademark .............. | ELMARK P
b) type designation, catalogue number or serial JEL1 P
NUIMDET oottt :
c) rated voltage(s) (V) ..o [ 418V~ P
d) rated frequency (HZ) ... . | 50/60Hz P
g) rated current (A) oo 1 |B3A P

rated residual operating current (A) ..........oeeees | 30mMA P
h) rated making and breaking capacity (A) .......... N/A
) degree of protection ... : N/A
K) pOSItioN Of USE .. : N/A
) rated residual making and breaking capacity (A) N/A
m) symbol S for type S S N/A
n) symbol of the method of operation .................. : N/A
0} operating means of test device ..o, T P
P) WINNG diggram ..o : P
) operating characteristic ........ocooo i P
Marking on the RCCB itself or on nameplate or P
nameplates attached to the RCCB and located so
that for small devices at least e), f), 0) and g) (only
for type A) are legible when the RCCB is installed .
Joule integral withstand capacity (A%s) ................. : N/A
Peak current withstand capacity (A) ... : N/A
Time delay when opening in case of failure of the N/A
HNe VORAGE {S) ..o e :
Open position indicated by "0" and closed position (O /| P
DY 1 e e :
For push-buttons the OFF push-button shall either N/A
be red or marked with "0" ...
If necessary to distinguish between supply and N/A
load terminals they shall be clearly marked .........:

TRF No. IEC61008_1F
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IEC 610081

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

9.3 Test: 15 s with water, 15 s with hexane

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

- no markings P

For non-universal terminals: N/A

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

- terminals for rigid {solid and stranded) N/A

conductors

only, marked by the letter *r’

marking on the RCCB or if the space available is =)
not sufficient, an the smallest package unit orin
technical information

8. Requirements for construction and operation
8.11 (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

In case of an RCCB having multiple settings of N/A

residual operating current the rating refers to

the highest selting

8.1.2 Mechanism

Maving contacts of all poles so mechanically P

coupled that all poles except the switched neutral,

make and break substantially together

TRF No. I[EC81008_1F
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
Switched neutral opens after and closes before P
other poles
Compliance is checked by inspection and by P

manual tests, using any appropriate means (e.g.:

indicator lights, oscilloscope, etc.)

Trip-free mechanism P

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

- test circuit according to fig. 4a

- a residual current equal to 1,5 |, is passed by P
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 P

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 P
accordance with the requirements necessary to

satisfy the isolating function

Indication of the open and closed position of the P
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 & separate mechanical indicator is used, this
shall show the colour red for the closed position

and the colour green for the open position

means of indication of the contact pasition shall be P

reliable

-checked by inspection and by the tests of 9.15

TRF No. IEC61008_1F
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Clause Requirement + Test Result - Remark Verdict

-
RCCBs shall be designed so that the actuator, P

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 No such locking N/A
manufacturer to lock the operating means in the
open position: locking only possible when the main

contacts are in the open position

If the operating means is used for indication, it P
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, P
reclosing automatically when the line veltage is
restored after failure, the operating means shall
rernain in the ON position and the contacts shall
reclose automatically unless the operating means
has been placed in the OFF position

When an indicator light is used this shall be lit N/A

when the RCCB is in the closed position

The indicator light shall not be the only means to N/A

indicate the closed position

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

and shall be independent of any removable part.

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

buttons from the outside

Operating means securely fixed; not possible to P

remove them without a tool

TRF No. IEC81008_1F
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IEC 610081

Clause Requirement + Test Result - Remark Verdict
Far "up-down" operating means the contacts shall p
be closed by the up movement

8.1.4 Screws, current-carrying parts and connections

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

94 Screws and nuts which are operated when P

mounting and connecting comply with the test of
9.4

Torgue test:

- torque (Nm); 5/10 times; diameter (mm) ............ |2,5Nm; 5 times; &5,9mm P

B.1.42 Screws with a thread of insulating material N/A
operated when mounting the RCCB: correct

introduction ensured

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

there is sufficient resilience in the metallic parts

8144 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 =)
- an alloy 50% copper for other parts N/A
- other metal N/A

In case of using ferrous alloys or suitably coated p

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

The requirements of this subclause do not apply P
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. IEC61008_1F
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IEC 61008-1

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

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

N/A

by the tests of Annexes J, Kor L

N/A

8.1.5.1

Terminals ensure the necessary contact pressure

9.5

Torque fest.

- torque (Nm); diameter (mm) .

2,5Nm; @5,9mm

- max. cross-sectional area (mm?) ... :

16mm?

9.5.1

Pull test:

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

Min. cross-section solid / stranded / flexible

1,0mm?2

Max. cross-section solid / stranded / flexible

| 16mm?

1 1,67Nm

1 50N for 1,0mm?
100N for 16mm?

During the test no noticeable move of conductor

952

Torque test:

- torque (2/3) (NM) Lo :

1,67Nm

- min. cross-sectional area (Mm®) ..o, :

1,0 mm?

- max. cross-sectional area (mm?) .o ;

16 mm?

The conductor shows no damage

Terminals have not worked loose and no damage

853

Terminals fitted with the largest cross-section area
specified in Table 6, for stranded and/or flexible
copper conductor.

1,0 to 168 mm?

Max. cross-section stranded (mm?) ...

Max. cross-section flexible (mm®)................ e :

2,14 mm

Torque 3 (NI X

1,67 Nm

After the test no strand of conductor escaped
outside

8.1.5.2

RCCBs shall be provided with:

TRF No. IEC61008_1F




Page 14 of 164 Report Ne.:1307000235HA-002
IEC 61008-1

Clause Requirement + Test Result - Remark Verdict

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

Rated current (A} Range of nominal cross sections p
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 1,8 to 6 1,0 to 25 mm? for Rigid
>25<32 25 to 10 25 to 6
>32 <50 4 to 16 4 to 10 |conductors
> 50 <80 10 to 25 10 to 16 |4 01516 mm? for flexible
> 80 <100 16 to 35 16 to 25
>100 <125 24 to 50 25 to 35 conductors
*It is required that, for current ratings up to and The terminal is designed for P
including 50 A, terminals be designed to clamp | 80lid conductors of 1-6
solid conductors as well as rigid stranded mm?=,

conductors. Nevertheless, it is permitted that
terminals for conductors having cross-sections
from 1 mm? up to & mm?* be designed to clamp
sclid 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 P
terminals do not serve to fix any other component

(see tests of 8.5)

B8.1.56.4 Terminals for In < 32 A allow the connection of N/A

canductors without special preparation

8155 Terminals shall have adequate mechanical P
strength and metric 1ISQ thread or equivalent (see
tests of 9.4 and 8.5.1)

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 0of 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 0f 9.5.3.)

TRF No. IECE61008_1F
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Clause Requirement + Test Result - Remark Verdict

8159 Terminals so fixed or located that they do not work P
loose when the clamping screws or nuts are

tightened or loosened (see tests of 8.4)

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

without a tool

8.1.5.11 Screws and nuts of terminals for external P
conductors shall be in engagement with a metal
thread and the screws shali 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 shali be of
insulating material or be lined throughout with

insulating material

Lining reliably fixed N/A
Lining has adequate thickness and mechanicai N/A
strength

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

insulating material or be provided with bushings or

similar devices of insulating material

Such devices shall he reliably fixed N/A
Such devices shall have adequate mechanical N/A
strength

Far plug-in RCCBs, external parts, other than N/A

screws or other means for fixing covers, which are

accessible, shall be of insulating material

Metallic operating means insulated from live parts N/A

TRF No. IEC61008_1F
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Clause Requirement + Test Result - Remark Verdict

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

means for fixing the base and from metal plates

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

touching live parts

Lacguer or enamel not cansidered to provide P

adequate insulation

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

extent that live parts can be touched

8.9 Resistance to heat
RCCEB sufficiently resistant to heat P
9.13.1 Test: 1 h; test temperature (°C}: (100 + 2} °C for 100 °C P
not removable covers or (70 £ 2)°C for removable
COVEIS ittt ettt e ene st eneen e :
No change impairing further use and no flow of P

sealing compound so that live parts are exposed

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

applied with a force not exceeding 5 N

The RCCEB shall trip with a test current of 1,25 1., | Trip, 23ms P

1S ) et e e ey

Marking still legible after test P
9.13.2 Ball-pressure test for external parts of insulating 1,5 mm({Enclosure} P

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

impression (Mm); S 2 MM e :

9.13.3 Ball-pressure test for external parts of insulating 1,0 mm(Handle) P
material (parts not retaining live parts in position);
test temperature (°C): (70 £ 2)°C or (40 £ 2) °C

+ max. temperature rise of 9.8, diameter of

impression (MM} €2 MM s :
8.1.3 Clearances and creepage distances (internal and external parts)

TRF No. [EC&1008_1F
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Clause Requirement + Test Resuit - Remark Verdict

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

Caompliance for item 1 in is checked by P
measurement and by the test of 5.7.7.4.1 and
9.7.7.4.2. The test is carried out with samples not
submitted to the humidity treatment described in
9.7.1.

The clearances of items 2 and 4 may be reduced N/A
provided that the measured clearances are nat
shorter than the minimum allowed in IEC 60664-1
for homogenous field conditions.

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

- Tests according to 9.7.2 to 9.7.6 as applicable N/A
- Test according te 9.7.7.2 with test voltages acc. N/A
Table 18 with test arrangements of 9.7.2 items
b), ¢), d), e)
If measurement does not show any reduced p
clearance, test 9.7.7.2 is not applied
Comptiance for item 3, checked by measurement N/A
Parts of PCBs connected to the live parts N/A

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

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

Clearances [mm] Uy,

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

Minimum clearances (see table 5)

minimum clearances [mm] -

1. between live parts which are separated when =)
the main contacts are in the open position 4,3mm

2. between live parts of different polarity =5,0mm )

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 >5,0mm

TRF No. IEC61008_1F
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IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCB
- surface on which the RCCB is mounted N/A
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- ofher accessible metal parts >10,0mm =
- metal frames supporting flush-type RCCBs >10,0mm p
Minimum creepage distances (see table 5) -
Material group e [ P
na X
I L]
| O
minimum creepage distances .
[mm]
1. between live parts which are separated when =4.5mm p
the main contacts are in the open position
2. between live parts of different polarity >5,0mm =)
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV
4. between live parts and: p
- accessible surfaces of operating means >50mm p
- screws or other means for fixing covers which N/A
have to be removed when meounting the RCCB
- surface on which the RCCB is mounted N/A
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts >10,0mm =)
- metal frames suppaorting flush-type RCCBs >10,0mm p
9.25 Test of resistance to rusting: -
- 10 min immersed in a cold chemical degreaser p
such as methyl-chloroform or refined petrol
- 10 min immersed in a 10% solution of ammonium p
chloride in water at 20°C+5°C
- 10 min in a box containing air saturated with )
moisture at 20°C+5°C
- 10 min at 100°C p

No sign of rust

TRF No. IEC&1008_1F
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Clause Requirement + Test Result - Remark Verdict

TEST SEQUENCE A, _
(3 samples: In= 63A, lx,= 0,03A, type A)

8.10 Resistance to abnormal heat and fire P

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

overload conditions

9.14 Glow wire test

Test performed on a complete RCCB

Glow-wire test: (960 + 15) °C for external parts of | 960{Enclosure)
insukating matertal retaining current-carrying parts
or parts of the protective circuit in position

Glow-wire test: (650 + 10) °C for all other external |6850(Handle) P

parts insulating material

No visible flames, no sustained glowing, or No flames{Handle) P

flames and glowing extinguish within 30 s after 5,8s(Enclosure) P

TEIMOVAD ..ot e :

No ignition of tissue paper or scorching of the P

pinewood board

TEST SEQUENCE B P

B4 BS B6
3 samples: In= 63A, Ia,= 0,03A, type A)
8 REQUIREMENTS FOR CONSTRUCTION AND OPERATION -

83 DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY -
RCCBs have adequate dielectric properties P
9.7 TEST OF DIELECTRIC PROPERTIES AND ISOLATING CAPABILITY -

8.7.7.4 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 P
treatment described in 9.7.1.

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

The impulses are given by a generator preducing 1,2/50us P
positive and negative impulses having a front time
of 1,2us, and a time to half-value of 50us
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IEC 610081
Clause Requirement + Test Result - Remark Verdict
The shape of the impulses is adjusted with the P
RCCB under test connected fo the impulse
generator.
For RCCBs with incorporated surge arresters that N/A

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

rated impulse withstand vcltage [kV]: 4 kV --
see level of test laboratory [m] 5m --
test voltage (acc. Table 22) [kV]: 6,2kV -

97.742 RCCB in open position {contacts in open position)

The impulses are applied between:

the line terminals connected together and the load
terminals connected together

9.7.74.3 RCCB in closed position P

All components bridging the basic insulation N/A
disconnected

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

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

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

no disruptive discharges during the test P

8.7.7.5 VERIFICATION OF THE BEHAVIOUR OF -
COMPONENTS BRIDGING THE BASIC

INSULATION
A new RCCB sample is tested N/A
Test only performed on RCCBs, where components N/A

bridging the basic insulation have been
disconnected during the impulse voltage test of
9.7.7.43

test voltage 1200V+U, N/A
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The voltage is applied during 5s between the phase N/A
pole(s) and the neutral pole {or path) connected
together and the metal support connected te the
terminal(s) intended for the prospective
conductor(s), if any

after test, no component bridging the basic N/A
insulation should show a visible alteration.
Then, the equipment is connected to the mains agc. N/A
manufacturer's instruction
The RCCB shall trip with a test current of 1,25 I,y [ms]
N/A
Test switch S, and RCCB in the closed position, test N/A
voltage established by closing the test switch S;.
9.7.1 RESISTANCE TO HUMIDITY P
9.7.1.1 Parts which can be removed without a tool are N/A

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

9.7.1.2 Test conditions: RH = 92% -
48 h in humidity cabinet T=25°C
RH =91% to 95%

T=20t030°C +1°C

9714 The samples show no damage P
872 Insulation resistance of the main circuit measured B4 BS B6 =
between 30 and 60 min after this treatment with 500 | [MQ] [MQ)] [MQ]
V DC after5 s:
a) between the terminals which are electrically >500M¢ | >500MQ2 | > 500MQ P
connected together when the RCCB is in the
closed position............ovini e > 2 MQ
b) between each pole and the others connected >500MCQ | >500ME2 | > 500MO P

together (electronic components, connected
between current path being disconnected)...... =2 MQ

¢) between all poles connected together and the >500MQ | >500MQ | > 500MQ P
frame 25 MG

d} between metal parts of the mechanism and N/A
the frame ......oooceeii =5 MQ

e) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
material........cooveeii =5 MQ

9.7.3 Dielectric strength of the main circuit measured with -
an AC voltage (45-85Hz) for 1 min:

a) electronic components disconnected........ 2000V | 2000 | 2000 2000
b} electronic components disconnected........ 2000V | 2000 | 2000 2000
¢) electrenic compenents disconnected....... 2000V | 2000 2000 2000
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d) electronic components disconnected........ 2000 V N/A
e) electronic components disconnected........ 2500V N/A
No flashover or breakdown P
9.7.4 Insulation resistance of auxiliary circuits measured B4 B5 B6 -
with 500 V DC after 1 min: (MQ] (M) [Mc2]
1) between all auxiliary circuits and N/A
theframe ..., =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 ... 22 MQ

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

Rated voltage of Test voltage (V) -
auxiliary circuits

(a.c.ord.c.)

<30 800

> 30 <50 1000

>50<110 1500

> 110 < 250 2000

> 250 < 500 2500 v

1) between all auxiliary circuits and the frame N/A
2) between each part of the auxiliary circuits N/A

which might be isclated from the other parts
and the whole of the other parts connected
together

No flashover or perforation N/A

9772 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 p
support and being in the closed position

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

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

generator.

For RCCBs with incorporated surge arresters that P

cannot be disconnected, the shape of the impulses
is adjusted without connection of the RCCB to the
impulse generator.
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test performed with: -
- surge impedance of the test apparatus <500Q P
and surge protective devices disconnected before
testing or
- hybrid generator with an surge impedance of 2 P

and surge protective devices not diconnected
before testing

rated impulse withstand voltage [kV]: 4kV -
see level of test l[aboratory [m] 5m --
test voltage (acc. Table 16) [kV]: 4 8kV --
A first series of tests is made applying the impulse P

voltage between the phase pole(s) and the neutral
pole (or path) connected together and the metal
support connected to the terminal{s) intended for
the protective conductor(s), if any

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

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

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

c) between all poles connected together and the P
frame

d) between metal parts of the mechanism and N/A
the frame

g) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
materiat

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 teast 10 s for impulses of the
opposite polarity.

no disruptive discharges during the test P
9.7.5 Secondary circuit of detection transformers -
No insulation test, provided that no connection with P

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

insulation measurements

RCCB fixed on metal suppert in closed position with P

all control circuits connected as in service.

Open test voltage 600 V +25/ -0V 600 600 600 P

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.

Type Iy A lan A Standard values of break time and -
non-actuating time at a residual current equal {o
lan 2 IAN 5 lan 5 IAN or SA-200A, 5004 -
0,254 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 -
8 226 | »003 0.5 0.2 015 - 0,15 0,15 | Max. break -
times
0,13 0,06 0,08 - 0,04 0,04 Min. non- -
acluating
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
9.223 Verification of the correct operation in case of p
sudden appearance of residual current by closing

Sy, (8, and RCCB in closed position):

Maximum break times at: [ms] [ms] [ms] --
- lap 38 36 39 P
-2 lan 29 30 29 p
-5 gy or - - - N/A
-0,25A 19 21 21 P
- lat 00 A 8 7 7 P

No value exceeds the relevant specified limiting

value

Additional test for type S: --

Minimum non-actuating time at: [ms) [ms] [ms] -~
AN e 0,13 s N/A
2 AN e 0,06s N/A
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S B AN e e 0,058 N/A
AL e 004s N/A

The test switch S, and the RCCB being in the N/A
closed position, the test voitage is suddenly
established by closing the test switch S; 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 values P
stated in table 7.

Cross-section (mm?) 16rmm? -
9.8.1 Ambient air temperature (°C) 20°C -

982 Test current Iy (A) until steady state values are 63A -
reached.

Four pole RCCBs:

Current passing through

p
P
- 3 phase poles (1) P
- neutral and adjacent pole (2) P
Pars ..o, Temperature rise K K] K] K] --

Terminals for external connections 65 52 53 53

External parts liable to be touched during manual 8 10 10
operation of the RCCB, including operating means
of insulating material and metallic means for
coupling insulated operating means of several poles

40
External metallic parts of operating means 25 - - - N/A
Other external parts, including that face of the RCCB 20 21 21 P
in direct contact with the mounting surface 60
8.16 Reliability -
RCCBs operate reliably even after long service, |
g222 Test with 28 cycles at 40 £ 2°C -
Cross-section (Mm?) ..., .1 16mm?2 -
TOrGUE 3 (NI oot D1 1,67Nm -
Testourrent In {A) oo :|G3A --
- with current passing ... 21h
- without current.....oo 3h

For 4 pole RCCBs with 3 overcurrent protected
poles only 3 poles loaded
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At the end of the last period of 21 h with current K] K] K] P
passing the temperature rise of the terminals shall
not exceed 65K

52 55 54
After cool down the RCCB shall trip with & test [ms] [ms] [ms] --
current of 1,25 |,y - break time not exceeding the
value for 4y in table 2
21 23 22
Test switch S, and RCCB in the closed position, test
voltage established by closing the test switch S;.

9.23 Verification of ageing of electronic components -
168 h at 402 2°C . |40°C -
Testcurrent Iy (A) oo .| B3A -
Cross-section (MM3) v | 1Bmm? --
Electronic parts at 1,1 Uy oo, L1457V -
After coot down:

- electronic parts show no damage
The RCCB shall trip with a test current of 1,25 Iy - [ms] [ms] [ms] --
break time not exceeding the value for I,y in table 2
26 27 23

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

TEST SEQUENCEC ca cs cé P
(3 samples: In= 63A, l1.= 0,03A, type A)

8.6 Mechanical and electrical endurance
RCCBs shall be capable of performing an P
adequate number of mechanicat and electrical
operations

9.10 Test is made: P
-In<25 A 2som 13soff L : N/A
-In>25A;2s0n,28s0ff ... C | B3A P
Number of operating cycles; 2000 2000 P

Test voltage Un (V); test current In (A);
cosphi085-0,9 ... :

420V, 63,3A, 0,88

Cross-sectional area (mm?} ..o :

16mm?

RCCBs having 1., > 0,010 A tested at:
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- 1000 cycles for manual operation .................... : |C4-0K P
C5-0K
C6 - OK
- 500 cycles by using the test device ................... : | G4-0K P
C5- 0K
Cs - 0K
-500 cycles atacurrent of lag oo . |C4-0K P
C5-0K
C6-0K
RCCBs having |, < 0,010 A tested at;
- 500 cycles for manual operation ...........ccooeen DG4 - N/A
C5 -
C8 -
- 750 cycles by using the test device .................. : |C4- N/A
C5 -
C6 -
-780 cycles at a current of lan v ;| C4- N/A
C5 -
C8 -
Test is made without load using manual operation:
-IN <25 A; 2000 cycles . : |C4- N/A
C5 -
C6 -
-In>25 A; 1000 CYCIES v : |C4-0K P
C5-0K
C6-0K
After the test:
- no undue wear P
- no damage P
- no locsening of connections
- nc seepage of sealing compound N/A
The RCCB shall trip with a test current of 1,261,, |C4-29ms P
(MIBY oo . | C5-36ms
CB-31ms
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Dielectric strength test at a voltage of 900 V a.c. for 1 min:
= RO U R UPRPR . |C4-0K P
C5-0K
C6 - OK
D) e : |C4-0K P
C5- 0K
CE-0K
5 T PP OSSP U U PR URPPRON © |C4-0K P
C5-0K
C8 - CK
D) o s ;|C4- N/A
C5 -
Cs5 -
B e e . |C4- N/A
C5 -
C8 -
TEST SEQUENCE D ! D4 D5 D6 P
(3 samples: In= 63A, 15,= 0,03A, type A)
Tests “DO” P
8.5 Operating characteristics
For multiple settings of |4, tests are made for each N/A
setting
9.9.1 RCCB installed as for normal use, test circuit Test on 50 and 60Hz P

according to fig. 4

9.8.5 For RCCBs functionally dependent on line voltage, P

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

line valtage; voltage (VM) covviiiii :

Type inA Ian A Standard values of break time and -
non-actuating time at a residual current equal fo
la 2 lan 5 lan 5laor | 5A-200A, | 500A —
0,254 a) b}
General Any <0,03 0,3 0,15 - 0,04 0,04 0,04 -
value Max. break
times
0,03 .3 0,18 -- 0,04 0,04 0,04 —
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>0,03 | 03 0,15 0,04 - 0,04 0,04 -
5 225 | »0,03 0,5 02 0,15 - 0,15 015 | Max, break -
times
0,13 0,06 0,05 - 0,04 0,04 | Min.non- -
ey
a) value to be decided by the manufacturer for this test -
b) The test are only made during verification of the -
correct operation as menticned in 9.9.2.4
2.92 Off-load tests made at atemperature of 202 2°C | 21°C P
9921 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 |4, to 14, within 30 s (MA) P
.............................................................................. . |1An= 30mA
- tripping current between |, and la, (MA) ... . |D4- 21,8-22,5mA P
D6- 21,7 -22,5mA
D& - 21,9-223mA
9922 Verification of the correct operation at closing on residual current
- the RCCB closes on |4, no value exceeds the D4-29-37ms P
specified limiting value of Table 1 {ms) ............... o | D5 -28-38ms
D& - 27 - 37ms
9.8.23 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch S2 and the RCCB heing in the closed position,
the test voltage is suddenly established by closing the test switch $1
- maximum break time (ms} at! Iy cvvvriviiiiiennn o | D4 -34ms P
PS5 - 37ms
D6 - 36ms
- maximum break time (ms)at: 2 14 «ooovvvvvvven s | D4 -28ms P
D5 - 29ms
D6 - 29ms
- maximum break time (ms) at: 5 lan oo, ;D4 - N/A
D5 -
D6 -
- maximum break time {ms) at: 0,25 A (if D4 - 25ms p
applicable) ... : |D5-21ms
D6 -21ms
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- maximum break time (ms) at: 500 A ................ . |D4-12ms P
D5 -12ms
D6 - 12ms
No value exceeds the relevant specified limiting P
value
9924 Verification of the correct operation in case of sudden appearance of residual
current of values between 5 1An and 500A :
The test switch S1 and the RCCB being in the closed pesition, the residual
current is suddenly established by closing the test switch 52
- maximum break time (ms) at: 5A {value 1 D4 - 16ms P
between 5A and 200A) D5 - 16ms
D6 - 15ms
- maximum break time (ms) at: 200A (value 2 D4 - 8ms P
between 5A and 200A) D5 - 8ms
D6 - 8ms
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum nen actuating time (ms) at; 14, 0,13 s : | D4 - N/A
D5 -
D6 -
- minimum non actuating time (ms) at; 2 |4, 0,06 s |D4 - N/A
............................................................................... D5 -
b6 -
- minimum non actuating time (ms) at. 5 I, 0,06 |D4 - N/A
............................................................................... D5 -
D6 -
- minimum non actuating time {ms) at: 500 A, D4 - N/A
0,04 8 . |D5-
D6 -
No tripping during tests N/A
994 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 P
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 oo . |D4-39ms P
D5 - 38ms
D6 - 37ms
- maximum break time (Ms) at: 2 lan coooveeiiinneen, . |D4-37ms P
D5 - 36ms
D6 - 38ms
- maximum break tfime {(ms) at S lyy ool : D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,25 A (if D4 -31ms P
applicable) ... . |D5-31ms
D6 - 25ms
- maximum break time (ms) at: 500 A ................0. |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; 1,,: 0,13s . |D4 - N/A
D5 -
D6 -
- minimum non actuating time (ms) at: 2 |,,; 0,06 s | D4 - N/A
.............................................................................. D5 -
D8 -
- minimum non actuating time (ms) at; 5 14,; 0,05s D4 - N/A
............................................................................... D5 -
D86 -
- minimum nen actuating time (ms) at: 500 A, D4 - N/A
0,04 5 . |D5-
D6 -

TRF No. IEC61008_1F




Page 32 of 164 Report No.:130700023SHA-002

IEC 61008-1

Clause Reguirement + Test Result - Remark Verdict

No tripping during the tests NIA
9.8.3 Tests repeated with the RCCB loaded with rated current:

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

arereached . |B3A

- cress-sectional area (mm?) i | 16mm? e

- the RCCB closes on |, no value exceeds the D4 - 29-37ms P

specified imiting value of Table 1 (ms) ................ © D5 -29-37ms

D6 - 26- 38ms

The switch 51 and the RCCB are in closed position. The residual current is

established by closing S2:

- maximum break time (ms) at: lan cooovvevvviieiiinnn . | D4 -36ms P
D5 - 36ms
D6 - 37ms
- maximum break time {ms)at: 2 [y oo . | D4 -30ms P
D5 - 28ms
D6 - 30ms
- maximum break time (ms}at: 5Ly . . | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,25 A (if D4 -23ms P
applicable) ...........ccoeoeeciiiee e | DS - 24ms
D6 - 23ms
- maximum break time (ms) at: 500 A ................. . |P4-12ms P
D5-11ms
D6 - 12ms
No value exceeds the relevant specified limiting P
value
Additional test for type S.
- minimum nen actuating time (ms) at: lay; 0,13 s 1 | D4 - N/A
D5 -
Dé -
- minimum non actuating time (ms) at. 2 1,,; 0,06 s | D4 - N/A
............ O VRO PO PR P PP SO PPPPPPURIPRRRE B B L3 B
D6 -
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- minimum ncn actuating tme (ms)at: 51, 0,06 s | D4 - NIA
D6 -
- minimum non actuating time (ms) at: 500 A, D4 - N/A
0,04 S 1o . |D5-
D6 -
No tripping during the tests N/A
9.94 b) Tests repeated with the RCCB loaded with rated current:
- test current (A): In at a temperature of +40 °C: —
until steady state canditions are reached ............. . |B3A
- crosgs-sectional area (MM} ..o L1 18mm? Y
The test circuit being successively calibrated at each of the values of residual P

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 §1

- maximum break time (ms) at lay coveerr . | D4 -36ms P
D5 - 35ms
D6 - 36ms
- maximum break time (ms) at: 2 lan coceooevvveeen.r | D4 - 35ms P
D5 - 32ms
DG - 31ms
- maximum break time (ms) at: 5 lan oot | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,25 A {if D4 - 25ms P
applicable) ., . |D5-23ms
D6 - 24ms
- maximum break time (ms) at: 500 A ................. |D4-11ms P
D5 - 11ms
D6 - 11ms
No value exceeds the relevant specified limiting P
value

Additional test for type S:
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- minimum non actuating time {ms) at. Iy 0,13s : | D4 - N/A
b5 -
D§ -
- minimum nen actuating time (ms) at. 2 |, for D4 - N/A
0,08 8 e Db -
D6 -
- minimum non actuating time (ms) at: 5 |4, 0,058 |D4 - N/A
............................................................................... D5 -
D6 -
- minimum non actuating time (ms) at: 500 A, D4 - N/A
0,04 8 i © |D5-
D6 -
No tripping during the tests N/A
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) .......ccoveeien
Multipole RCCBs shall have all current paths N/A
supplied from the phases and neutral, if any
817 Verification of the behaviour of RCCBs opening automatically in case of failure of N/A
the line voltage
9.17.1 Limiting value of the ling voltage {(Ux):
- rated voltage applied to the line terminals and D4 - N/A
progressively lowered to attain zero within about DS -
30 s until automatic opening occurs; voltage (V) .. | DB -
- all values less than 0,86 times the rated voltage D4 - N/A
V) e e D5 -
D& -
- tripping test at test voltage (V) with I, and b4 - N/A
operating according to Table1 {(ms) ............... |D&-
D6 -
No value exceeds the specified limiting values N/A
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Not possible to clese the apparatus by manual D4 - N/A
operating means below Ux ............ccocceeenirvel | D5 -
D6 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D4 - N/A
opening of the main contacts .............cocccovenn . | D5~
D6 -
a) RCCBs opening without delay: no value exceeds N/A
055
b) RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (Un) v
All phases but one switched off by means of 53 N/A
During the delay: test of 8.9.2: N/A
8921 - steady increase from 0,2 I, to [4, within 30 s {(mA) | D4 - N/A
D6 -
- tripping current between I e and ly, (MA) ........... D4 - N/A
D5 -
Dg -
The RCCB closes on |, no value exceeds the D4 - N/A
specified limiting value of Table 1 (ms) ...............  |D5-
D6 -
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 RCCE being in the closed position,

the test voltage is suddenly established by closing the test switch S+
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- maximum break time (ms) at: Iy, .ooocoeeevvvvenl | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 2 Iy vevvveveeeet | D4 - N/A
D5 -
D6 -
- maximum break time (ms)at: 5 lan oo [ D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,25 A (if D4 - N/A
applicable) ... | DB -
D6 -
- maximum break time (ms) at: 500 A ..............0. |D4- N/A
D5 -
D6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S
- minimum non actuating time (ms) at: l4,; 0,135 @ |D4 - N/A
D5 -
D6 -
- minimum non actuating time {ms) at: 2 I, 0,06 s | D4 - NA
............................................................................... D5 -
D6 -
- minimum non actuating time (ms) at. 5 4, 0,055 | D4 - N/A
............................................................................... D5 -
D6 -
- minimum ron actuating time (ms) at; 500 A; 0,04 s | D4 - N/A
............................................................................... D5 -
D6 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
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9.923 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: [y coovvvvvrvnnl | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 2 lan ..ocoocvvveeennnl | D4 - N/A
D5 -
D6 -
- maximum break time (ms}at: 5 lay coococceiennn | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,25 A (if D4 - N/A
applicable) ... © |D5-
D§ -
- maximum break time (ms) at: 500 A ................. |D4- N/A
D5 -
D6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time {ms) at: l4,; 0,13 s : |D4 - N/A
D5 -
D6 -
- minimum non actuating time (ms) at: 2 1,,; 0,06s (D4 - N/A
............................................................................... D5 -
D6 -
- minimum non actuating time (ms) at: 5 5y, 0,05s | D4 - N/A
............................................................................... b5 -
D6 -
- minimum non actuating time (ms) at: 500 A; 0,04 5 | D4 - N/A
............................................................................... D5 -
D& -
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No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages
9.19 Verification of behaviour of RCCBs in case of current surges caused by impulse
voltages
9.19.1 Current surge test for all RCCBs (0,5us/100kHz ring wave test)
Cne pote of the RCCB is submitted to 10 applications of a surge current according
to the following reguirements:
- peak value: 200 A + 10/0% 200A
- virtual front time: 4,5 us £ 30% 0,5 us
- period of the following oscillatory wave: 10 ps 10 ps
+ 20%
- each successive reverse peak: about 60% ofthe |OK
preceding peak
The polarity shall be inverted after every two OK
applications
The interval between two consecutive applications | 30s
shall be about 30 s
During the test the RCCB shallnottrip ................. | D4 -nottrip P
D5 - not trip
D& - not frip
-break time {ms) at: lan .ooooviiiecee i | D4 - 35ms P
D5 - 37ms
D6 - 36ms
9.19.2 Verification of behaviour at surge currents up to 3000A (8/20ps surge current)
8.19.21 Test conditions
One pole of the RCCB is submitted to 10 applications of a surge current according
to the following requirements:
Peak value: 3000A +10/-0% 3000A
Virtual front time: 0,8us + 20% 0,8 us
Virtual time of half value: 20us + 20% 20 ps
Peak of reverse current; less than 30 % of peak 30%
value
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The potarity shall be inverted after every two OK
applications
The interval between two consecutive applications | 30s
shall be about 30 s
9.19.2.2 S-type: During the test the RCCB shall not trip b4 - N/A
D6 -
D§ -
-break time (Ms) at lan oo © D4 - N/A
D5 -
Ds -
9.19.2.3 General type: During the test the RCCB may trip. P
After any tripping the RCCB shall be re-closed
-break time (ms) at [an ..coovvvevvicceeieiviienens | D4 -37ms P
D5 - 29ms
D6 - 38ms
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. component
9.21 Verification of the correct operation at residual currents with d.c. components for N/A
RCCBs type A
8.21.1 RCCB installed as for normal use, test circuits N/A
according to fig. b and 6
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) .o
9.21.11 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 |, for [an =30MA P
s > 0,01 A with 1,4 15, /30 Als (MA)
- steady increase from zero to: 2 [, for lx, £ 0,01 A N/A
with 2 1, /30 Als (mA)
—angle = 0% (F2) oot | DA 23,123, 7MA P

Db- 22,8~24 0mA
D&- 22 8~23,6mA
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B —angle @ =90° (+/-) i | D4 24,6~25,2mA P

D5- 24,2~25 6mA
D6- 24,4~257mA

—angle o = 135 (+-) o | D4- 26,1~27,4mA P
D&- 26,1~27,2mA
D8- 26,6~27,2mA

No value exceeds the relevant specified limiting P

values

9.21.1.2 Verification of the correct operation in case of suddenly appearing residual

pulsating direct currents by closing 52 (angle o = 09)

For RCCBs functionally dependent on line voltage N/A

according to 4.1.2.2 a) the residual current is

established by closing $1

RCCBs with 1, < 0,03 Al

- maximum break fime {ms) at: 2 lan (+-) . |D4- N/A
D5 -
D8 -

- maximum break time (ms) at: 4 Ly, (+/-) ...l | D4 - N/A
D5 -
D6 -

- maximum break time (ms) at: 0,5 Arms (+/-} ..... |D4- N/A
D5 -
D& -

- maximum break time (ms) at: 350 Arms (+/-} .. | D4 - N/A
D5 -
D6 -

RCCBs with 1, = 0,03 A

- maximum break time (ms) at. 1,4 Iy, (+/-) ........... | D4-27ms P
D5 - 29ms
D6 - 27ms

- maximum break time (ms) at; 2,8 1y, (+-) ...........0 |D4-21ms P
05-21ms
D& - 24ms
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- maximum break time (ms) at: 0,35 Arms (+/-) ... | D4 -14ms P
D5 - 14ms
D6 - 13ms

- maximum break time (ms) at: 350 Arms (+/-) ... |D4-10ms P
D5 - 10ms
D6 - 10ms

RCCBs with 14, > 0,03 A

- maximum break time (ms) at: 1,4 lgn (+/-) ..........0 | D4 - N/A
D5 -
D6 -

- maximum break time (ms) at. 2.8 Iy, (+-) ........... | D4- N/A
D5 -
D6 -

- maximum break time (ms) at: 7 1., (+/-) .............. | D4 - N/A
D5 -
D6 -

- maximum break time (ms) at: 350 Arms (+/-) ... |D4- N/A
b5 -
DB -

No value exceeds the relevant specified limiting N/A

value

9.21.1.3 Verification of the correct operation with the pole under test and one other pole

loaded with rated current

-testourrent (AY N

- steady increase from zero to: 1,4 |, for fan =30mMA P

lsn > 0,01 A with 1.4 1,4, /30 A/s (MmA)

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

with 2 14, /30 A/s {mA)

-angle w=0° (-} i | D4 22,7~237TMA P
D5- 22,6~23,6mA
Dg- 22,4~24 0mA

—angle = 90° () e | D4 24,6~25 BmA P
D5- 24,4~253mA
DB6- 24,4~258mA
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—angle o= 135° (<) woovoivcoroirosceeveroveencsn, | DA= 26,2~27 2mA P
D5- 26,2~27,4mA
D6- 26,2~27 4mA
No value exceeds the relevant specified limiting P
values
9.21.1.4 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 L > 0,01 A with 1.4 14, /30 A/s (MA) |An=30 mA
- steady increase of puisating d.c. current from zero N/A
to: 2 |y for [ < 0,01 A with 2 14, /30 A/s (MmA)
-angle =00 (H-) (H-6 MA) ool | D4 29,4~31,3mA P
D5- 29,2~33,4mA
Dg- 29,2~33,4mA
No value exceeds the relevant specified limiting P
values
9.11.2.3 Verification of the rated residual making and 630A —
breaking capacity (A) lam ool
Test circuit according to figure ..ot |7 —
Point of test circuit which is directly earthed ......... . | Neutral of power supply —
Grid distance "a" (Mm) .......coovviiiiiiiiceeet | 38 —
Prospective current {A) ... |B630A o
Prospective current obtained (A) ........ eeiriennnnns | B32A e
Power factor ..........cccoevveeeeeiiiin s |0,83-0,98
Power factorobtained ... 10,97
Point of initiation: 45° + 5° 45
Test sequence: O-{-CC-t-CO on each pole inturn | O-t-CO-t-CQO
excluding the switched neutral pole
During tests no endangering of operator, no P
permanent arcing, no flashover and no melting of
fuse F
After the tests no damage impairing further use P
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9.7.7.3 The leakage current flowing across the open D4 - 9,14x10‘3mA P
contacts is measured at 1,1 Un and shall not D5 -9,11%10°mA
exceed 2mA (mA) D6 - 9,14x10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
B) e et | D4 = OK P
D5 - OK
D6 - OK
D5 - OK
D6 - OK
D5 - OK
D6 - OK
D5 -
D6 -
B) et e | DA - N/A
D5 -
D6 -
No flashover or breakdown ...................cccot [ D4 - OK P
D5 - 0K
D6 - CK
Making and breaking InatUn ............cceeel | D4-0K P
D5 - OK
D8 - OK
The RCCB shall trip with a test current of 1,25 14, D4- 24ms P
fMNS) e e e | 1052 29
D6- 21ms
The polyethylene sheet shows no haoles 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):
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- rated voltage applied to the line terminals and P4 - N/A
progressively lowered to attain zero within about D5 -

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

D6 -
- tripping test at test voltage (V) with 14, and D4 - N/A
operating according to Table 1 {ms) ......c..ccee.s | D5 -

D6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D4 - N/A
operating means below Ux ...................coceeevnnnr | DB -

D6 -

9.17.2 Verification of behaviour in case of failure of the line voltage N/A
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and D4 - N/A
opening of the maincontacts ............ccceeeovnnnn | D5 -

D6 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer

9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according 1o 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 |4, to 14, within 30 s (mA) | D4 - N/A
............................................................................... pP5 -

D6 -
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- tripping current between l e and la, (MA) ........0 | D4 - N/A
D5 -
D6 -
The RCCB closes on I no value exceeds the D4 - N/A
specified limiting value of Table 1 (ms) ................ |D&-
D6 -
9923 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 .ooooocevevivenvnee (D4 - N/A
D5 -
D6 -
- maximum break fime (ms)at 2 lay oo, . | D4- N/A
D5 -
D6 -
- maximum break time (ms) at: 5 1, .ooceccvvves | D4 - N/A
D5 -
D6 -
- maximum break time (ms) at: 0,25 A (if b4 - N/A
applicable) oo | DB -
D8 -
- maximum break time {ms} at: 500 A ................ |D4- N/A
D& -
D6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time {ms} at; |, 0,13s ;. |D4- N/A
D5 -
D6 -
- minimum non actuating time (ms) at: 2 4., 0,06s | D4 - N/A
............................................................................... D5 -
D6 -
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—
- minimum non actuating time {ms) at: 5 l;,; 0,05s |D4 - N/A
............................................................................... D5 -
D6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |D4 - N/A
............................................................................... D5 -
D6 -
No tripping during tests N/A
g.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
9923 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 clesed position,
the test voltage is suddenly established by closing the test switch S1
- maximum break time (ms) at: 1y ool | D4 - N/A
DS -
DG -
- maximum break time (ms)at 2 1y, «.oooevvvvvvn .l | D4 - N/A
D5 -
D86 -
- maximum break time (ms) at: S lan .oooovvvvveevnnns | D4 - N/A
D5 -
086 -
- maximum break time {ms) at. 0,25 A {if D4 - N/A
applicable) ..o . |D5-
D6 -
- maximum break time {ms)at: 500A .............. |D4- N/A
D5 -
06 -
No value exceeds the relevant specified limiting N/A

Additional test for type S:
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- minimum non actuating time (ms) at: |, 0,13s : | D4 - N/A
D5 -
D6 -
- minimum non actuating time (ms) at: 2 |4,; 0,06 s [D4 - N/A
D6 -
- minimum nen actuating time (ms) at: 5 1., 0,058 | D4 - N/A
............................................................................ : D5
D6 -
- minimum nen actuating time (ms) at; 500 A; 0,04 s | D4 - N/A
D8 -
No fripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
censideration)
8.11 Test device
RCCBs shall be provided with a test device P
Ampere-turns produced when operating the test Ampere-turns produced by

device do not exceed 2,5 times the ampere-turns fest device: 94,0

produced by lan milliampere-turns

2,5 times the Ampere-turns
praoduced by lan: 150

milliampere-turns

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

the open position

9.16 Verification of the operation of the test device at the limits of rated voltage:
a) RCCB at 0,85 times the rated voltage, test device | D4 - OK P
actuated 25 times atintervals of 55 ... : |D5-0K
D6 - OK
b) test a) repeated at 1,1 times the rated voltage : |D4 - OK P
D5-0K
D6 - OK
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¢) test b) repeated, but only once, the operating D4 - OK P
means of the test device being held in the closed D5 - OK
osition for 308 . . |D&-CK
RCCB operated ateachtest ..................ceoeeenenee..t. | D4 - operated P

D5 - operated
D6 - operated

Ne change impairing further use .........ccccoocon . |D4-0K P
D5 - OK
D6 - OK
8.8 Resistance to mechanical shock and impact
RCCBs shall have adequate mechanical behaviour P

so as to withstand the stresses imposed during

installation and use

91212 Mechanical shock

Mechanical shock: 50 falls of 43 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 ................... |D4-0K P
D5 - OK
DE - OK
912.2 Mechanical impact
8.12.21 Impact test (10 blows, height 10 cm): no damage : | D4 - OK P
D5 - OK
D6 - OK
91222 RCCBs far rail mounting downwara 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 -0K P
damage impairing its furtheruse ...........................  |D56-0K
D6 - OK
8.12.2.3 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 conditions P

of overcurrent
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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 378A 1s P

equal to (A): 6 In switched on using a two-pole test

SWItCH TOT 1 S o

Test repeated three times with an interval of a2t least | D4 - Ok P
D6 - Ok

The RCCB shallnotopen .........occceeeiviiivevnt. | D4 - 0K P
D5 - Ok
D6 - Ok

RCCBs functionally dependent on the line voltage at p

rated voltage (Un) ... i :

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

Testcurrent (A). 6 Inclosed by Stforfs. ... e

Test repeated three times for each possible D4 - N/A

combination of current paths with an interval of at D5 -

feast 1 min e . | D6 -

The RCCB shallnotopen ...........ocooeev v | D4 - N/A
D5 -
D6 -

RCCBs functionally dependent on the line voltage at N/A

rated voltage

TEST SEQUENCE D D8 P

{1 sample: In= 63A, lAn= 0,03A, type AC) I

Tests “D0” P
8.5 Operating characteristics

For multiple settings of |4, tests are made for each N/A

setting
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9.9.1 RCCB installed as for normal use, test circuit Test on 50 and 60Hz P
according to fig. 4
9.9.5 For RCCBs functionally dependent on line voltage, p
each test is made at 1,1 and 0,85 times the rated
line voltage; voltage (V) .o :
Type In A lan A Standard values of break time and -
non-actuating time at a residual current equal to
It 2 b 5 lan 5 fan BA- 500A ) -
or 200A,
0,254 b}
a)
General | Any <0,03 0.3 0,15 - 0,04 | 0,04 | 0,04 -
valua 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 0,6 0.2 0,15 — | 015 | 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 | 22°C P
9.9.2.1 Verification of the correct operation in case of a steady increase residual current:
- steady increase from 0,2 |, to |4, within 30 s {mA) P
............................................................................. . |1An= 30mA
- tripping current between o and [y (MA) ... c |DB- 217-223mA P
9.9.22 Verification of the correct operation at closing on residual current
- the RCCB closes on |4, no value exceeds the D8-28-37ms P
specified limiting value of Table 1 (ms) .............. :
9.6.2.3 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz 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: lap ccooooviiniiiinn, . |D8 - 38ms P
- maximum break time {ms)at 2 lay covevnnenn : |D8-29ms P
- maximum break time (ms) at & lan oovoiic, o |D8- N/A
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- maximum break time (ms) at. 0,25 A (if D8 - 23ms P
APPICalIE) i :
- maximum break time {ms)at: 500 A ................. . |D8-12ms
No value exceeds the relevant specified limiting P
value
9.9.2.4 Verification of the correct operation in case of sudden appearance of residual
current of values between 5 1an and 500A :
The test switch 31 and the RCCB being in the closed position, the residual
current is suddenly established by closing the test switch S2
- maximum break time {(ms) at: 5A (value 1 D8 - 16ms P
between 5A and 200A)
- maximum break time (ms) at: 200A (value 2 D8 - 9ms P
between 5A and 200A)
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: l4n; 0,13s @ |D8 - N/A
- minimum non actuating time {ms) at: 2 l,,, 0,06 s |D8 - N/A
- minimum non actuating time (ms) at. 514,; 0,05s |D8- N/A
- minimum non actuating time (ms) at; 500 A, D8 - N/A
0,04 8 i :
No tripping during tests N/A
9.94 a) Tests repeated at a temperature of -5 °C;
The test circuit being successively calibrated at each of the values of residual P
current
specified in Table 1, the test switch S2 and the RCCB being in the closed
position, the test voltage is suddeniy established by closing the test switch S1
- maximum break time (ms) at: lan ooovvviieciiinnns : |DB-37ms P
- maximum break time (Ms) at: 2 lan oo, . |D8-30ms P
- maximum break time (ms) at: & lan coooviiinienen, . |D8- N/A
- maximum break time {ms) at: 0,25 A (if D8 - 25ms P

applicable) ..o :
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- maximum break time (ms) at: 500A ................ . |D8-12ms P
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum nen actuating time (ms) at 1, 0,13s : |08 - N/A
- minimum non actuating time (ms) at; 2 |, 0,06 s |D8 - N/A
- minimum nen actuating time {ms) at: 5 1, 0,065 |D8 - N/A
- minimum non actuating time (ms) at: 500 A; D8 - N/A
0,04 5 i :
No tripping during the tests N/A
9.9.3 Tests repeated with the RCCB loaded with rated current:
- test current (A): In, until steady state conditions il
are reached Lo . |B3A
- cross-sectional area (MmM?) ... o | 18mm? —
- the RCCB closes on 14, no value exceeds the D8 - 34ms P
specified limiting value of Table 1 (Ms) ... :
The switch S1 and the RCCB are in closed position. The residual current is
gstablished by closing Sz
- maximum break time (Ms) at: fap oo : |D8-38ms P
- maximum break time (ms) at: 2 lay coovvvviviceeens © |D8-29ms P
- maximum break time {ms) at: & lan .oocovviceineen . |D8- N/A
- maximum break time {ms) at: 0,25 A (if D8 - 26ms P
applicable) ... :
- maximum break time (ms) at: 500 A ... . |DB-11ms
No value exceeds the relevant specified limiting P
value
Additicnal test for type S:
- minimum non actuating time (ms) at: lx; 0,13s @ |D8 - N/A
- mirimum non actuating time (ms) at: 2 14, 0,06 ¢ (D8 - N/A
- minimum non actuating time (ms) at; 5 |,,, 0,.056s |D8- NIA
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- minimum non actuating time (ms) at: 500 A; D8 - N/A
0,048 i e :
No tripping during the tests N/A
9.8.4 b) Tests repeated with the RCCB loaded with raied current:
- test current (A): In at a temperature of +40 °C: —
until steady state conditions are reached ............ . [63A
- cross-sectional area (MM?) .., o | 18mm? -—
The test circuit being successively calibrated at each of the values of residual P
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 S+
- maximum break time {ms} at: lay oo, . | D8 - 36ms P
- maximum break time {ms) at: 2 lan -oooooeeeiinn . |D8-30ms P
- maximum break time (ms) at: 5dan .00 . | D8 - N/A
- maximum break time (ms) at: 0,25 A (if D8 -21ms P
applicable) ... :
- maximum break time {ms)at: 500 A ................ . |D8-11ms
No value exceeds the relevant specified limiting P
value
Additional test for type S:
- minimum non actuating time (ms) at: 14, 0,13s : |D8 - N/A
- minimum non actuating time (ms) at: 2 1,, for Dpg - N/A
0,08 8 1uoiiiiiiiiiie e :
- minimum nen actuating time {ms) at; 5 1,,; 0,06s |D8 - N/A
- minimum non actuating time (ms) at; 500 A, D8 - N/A
0,04 8 e :
No tripping during the tests N/A
Tests "D1"
B.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) ..o :
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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 N/A

the line voltage

9.17.1 Limiting vaitue of the line voltage (Ux):

- rated voltage applied to the line terminals and D8 - 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 D8 - N/A
(V) e e :
- tripping test at test voltage (V) with 1., and D8 - N/A
operating according to Table 1 (ms) ......cooooeeee. :
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D8 - N/A

operating means below UxX ..., :

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 D8 - N/A

opening of the main contacts ..., :

a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. N/A

vaiues within the range indicated by the

manufacturer

8.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs

opening with delay in case of failure of the line voltage

RCCB connected according to fig. 4 at the rated N/A

voltage (Un) .o :

All phases but one switched off by means of 83 N/A

During the delay: test of 9.9.2 N/A
§.9.2.1 - steady increase from 0,2 1, 10 |5, within 30 s (mA) | D8 - N/A

- tripping current between |y, and lan (MA) ... . | D8 - N/A
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The RCCB closes on |4, ne value exceeds the D8 - N/A
specified fimiting value of Table 1 (ms) ................ :
9.92.3 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 51
- maximum break time {ms) at; lan oo . |D8 - N/A
- maximum break time {(ms) at: 2 by oo . (D8 - N/A
- maximum break time (ms)at: 8 1y i . |D8- N/A
- maximum break time (ms) at: 0,25 A (if D8 - N/A
ApPHCADIEY s :
- maximum break time (ms) at: 500 A ... .......... . |D8- N/A
No value exceeds the relevant specified limiting N/A
value
Additicnal test for type S:
- minimum non actuating time (ms) at: Iy 0,135 ;. |D8 - N/A
- minimum non actuating time (ms}) at: 2 I, 0,06 s | D8 - N/A
- minimum nen actuating time (ms) at: 6 14, 0,05s | D8 - N/A
- minimum nen actuating time {ms) at: 500 A, b8 - N/A
004 5 i :
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 heing energized in turn:
RCCB connected according to fig. 4 N/A
9.923 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) atl lan coovevereivviiien. o |D8 - N/A
- maximum break time (ms) at. 2 lay oo . |D8- N/A
- maximum break time (Mms) at: 5 lap oo . |D8- N/A
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- maximum break time (ms) at: 0,25 A (if 08 - N/A
applicable) . :
- maximum break time (ms}at: 5800A ... ;| D8- N/A
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms} at: 1x,; 0,13s : | D8 - N/A
- minimum non actuating time (ms) at: 2 [,,; 0,06 s D8 - N/A
- minimum non actuating time (ms) at: 5 14, 0,058 (D8 - N/A
- minimum nen actuating time (ms} at: 500 A; D8 - N/A
0,04 8 o ;
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs {under
consideration)
8.14 Behaviour of RCCBs in case of current surges caused by impulse voltages
9.18 Verification of behaviour of RCCBs in case of current surges caused by impulse
voltages
9.19.1 Current surge test for all RCCBs (Q,5ps/100kHz ring wave test)

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

according to the following requirements:

- peak value: 200 A + 10/0% 200A

- virtual front time: 0,5 ps + 30% 0,5 us

- period of the following oscillatory wave: 10 ps 10 us
+20%

- each successive reverse peak: about 60% of the | OK
preceding peak

The polarity shall be inverted after every two OK
applications

The interval between two consecutive applications | 30s

shall be about 30 s

During the test the RCCB shall not trip ......ccco...... . | D8 - not trip
- break time (Ms) @t lan oo : | D8 -34ms
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9.19.2 Verification of behaviour at surge currents up to 3000A (8/20us surge current)
9.19.21 Test conditions
One pole of the RCCB is submitted to 10 applications of a surge current
according to the following requirements:
Peak value; 3000A +10/-0% 3000A
Virtual front time: 0,8us = 20% 0,8 us
Virtual time of half value: 20us + 20% 20 us
Peak of reverse current: less than 30 % of peak 30%
value
The polarity shall be inverted after every two OK
applications
The interval between two consecutive applications | 30s
shall be about 30 s
9.19.2.2 S-type: During the test the RCCB shall not frip D8 - N/A
- break time (Ms) &t lan oo, © | D8 - N/A
9.19.2.3 General type: During the test the RCCB may trip. P
After any tripping the RCCB shall be re-closed
- break time (Ms) &t lan oo, . |D8-34ms P
8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.¢. component
9.21 Verification of the correct operation at residual currents with d.c. components for N/A
RCCBs type A
9.21.1 RCCB installed as for normal use, test circuits N/A
according to fig. 5 and 6
995 For RCCBs functionaily dependent on line voltage, N/A
each test is made at 1,1 and 0,85 times the rated
line voltage, voltage (V) ..o :
9.21.1.1 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 |4, for N/A
lan > 0,01 A with 1,4 1,4, /30 Als {mA)
- steady increase from zero to: 2 |, for lsn = 0,01 A N/A
with 2 1., /30 Als (mA)
-angle o= 0° (H-) ol : |P8- N/A
-angle & =802 (F/-) oo . |D8- N/A
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-angle o= 135° (H-) i ;| DB - N/A
No value exceeds the relevant specified limiting N/A
values

9.211.2 Verification of the correct operation in case of suddenly appearing residual
pulsating direct currents by closing S2 (angle a = 0°)
For RCCBs functionally dependent on line voltage N/A
according to 4.1.2.2 a) the residual current is
established by closing 81
RCCBs with |, < 0,03 A
- maximum break time (ms) at: 2 Iy (3F5-) ... . |D8- N/A
- maximum break time {ms) at 4 [, (/) ............. |D8- N/A
- maximum break time {(ms}at 0,5 Arms (+/-) ... [D8- N/A
- maximum break time (ms} at. 350 Arms (+/-) ... [D8§ - N/A
RCCBs with Ipa= A
- maximum break time (ms) at: 1,4 lan (#/-) ... |D8- N/A
- maximum break time (ms) at: 2,8 Ly, (+/-) ... ;| D8 - N/A
- maximum break time {ms} at: 0,35 Arms (+/-) .: |D8- N/A
- maximum break time {ms) at: 350 Arms (+/-) ... |D8- N/A
RCCBs with |, > 0,03 A
- maximum break time (ms) at; 1,4 lagn (H-) ... . |D8- N/A
- maximum break time (ms) at; 2,8 [y (+/-) ... . | D8 - N/A
- maximum break time (ms) at. 7 by (/=) oo . |D8- N/A
- maximum break time (ms) at: 350 Arms (+/-} ... |D8- N/A
No value exceeds the relevant specified limiting NIA
value

9.211.3 Verification of the correct operation with the pole under test and one other pole
loaded with rated current
-testeurrent (AN : A
- steady increase from zero to: 1,4 |, for N/A
lan > 0,01 A with 1,4 [4, /30 A/s (MA) lAn= mA
- steady increase from zero t0: 2 |, for [,n £ 0,01 A N/A
with 2 14, /30 A/s (mA)
-angle 0= 0° (F1) oo . |D8- N/A
-angle o= 90% (H-) e, : |D8- N/A
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-angle o = 135% (=) oo . |D8- N/A
No value exceeds the relevant specified limiting N/A
values

9.21.1.4 Verification of the correct operation in case of residual pulsating d.c. currents with
angle o = 0° superimposed by smooth direct current of 0,006 A;

- steady increase of pulsating d.c. current from zero N/A
to: 1,4 | for lsn > 0,01 A with 1,4 14, 30 Afs (mA)  |IAn= _mA

- steady increase of pulsating d.c. current from zero N/A
to: 2 |4y for lan £ 0,01 A with 2 1,, /30 A/s (mA)
-angle o= 0° (+/-) (+/-B MA) oo . |D8- N/A
No value exceeds the relevant specified limiting N/A
values

9.11.2.3 Verification of the rated residual making and 630A —_
breaking capacity (A): lam oo :
Test circuit according fo figure ... creines C 7 —
Point of test circuit which is directly earthed ........ .| Neutral of power supply i
Grid distance "a" (MM ......oovoovoeovrereeeeeenrrinen. - 135mm R
Prospective current {A) ....coocoiinviiiicniiieeee s | 630A -
Prospective current obtained (A) .........cccooecees . |B32A Pyas
Power factor ..., : 10,93-0,98
Power factar obtained ..o . 097
Point of initiation: 45° + 5° 45
Test sequence: O-t-CO-t-CC on each pole inturn | O-t-CO-t-CO P

excluding the switched neutral pale

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

9773 The leakage current flowing across the open D8 - 7,39x10°°
contacts is measured at 1,1 Un and shall not
exceed 2mA ~_(mA)
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min;
B) L s : |D8-0K P
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D) e : |D8-0K P
C} . D8-OK | P
) s . |D8- N/A
8) ottt . |D8- N/A
No flashover or breakdown ...........cocvvviiivieeenns : |DB-0K P
Making and breaking InatuUn ... . |D8-0K
The RCCRB shall trip with a test current of 1,25 1, D8 - 26ms P
(18] it ettt :
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 veltage applied to the line terminals and D8 - N/A

progressively lowered to attain zero within about

30 s until automatic opening cccurs; voltage (V) ..

- all values less than 0,85 times the rated voltage D8 - | N/A
(V) e :
- tripping test at test voltage (V) with 15, and D8 - N/A
operating according to Table 1 {ms) ................. :
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D8 - N/A

operating means below UX oo :

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 D8 - N/A
opening of the main contacts .........cooceiieeninnn, :
a) RCCBs opening without delay. no value exceeds N/A
0,58
b) RCCBs opening with delay: max. and min. N/A
values within the range indicated by the
manufacturer

9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs

opening with delay in case of failure of the line voltage
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RCCB connected according to fig. 4 at the rated N/A
voltage (Un) ... :
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 i, 10 Ly within 30 s (mA) | D8 - N/A
- tripping current between |y, and by (MA) ... . |D8- N/A
The RCCB closes on |,: no value exceeds the D8 - N/A
specified limiting value of Table 1 (M8) ................ :

8923 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 oo . |D8- N/A
- maximum break time {ms}at: 2 lpn oo . |D8- N/A
- maximum break time (ms) at: 5 lan coovieniiivnnnne . |D8 - N/A
- maximum break time (ms) at: 0,25 A (if L8 - N/A
APPNCADIE) .o :
- maximum break time (ms) at: 500 A ... . |D8- N/A
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: 14, 0,13s . |D8- N/A
- minimum non actuating time {ms) at: 2 1,,, 0,06 s |D8- N/A
- minimum non actuating time {ms) at: 5 I5; 0,05s (D8 - N/A
- minimum non actuating time {ms) at; 500 A; D8 - N/A
D,04 8 e :
Ng tripping during tests N/A

917.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
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$.9.2.3 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 .ooovovviiiiiniieenns © |D8 - N/A
- maximum break time (ms) at 2 lap oo, © |D8 - N/A
- maximum break time {ms)at: S lan . D8 - N/A
- maximum break fime (ms) at: 0,25 A (if L8 - N/A
ApPIICabIE) oo :

- maximum break time (ms) at: 800 A ... . |D8- N/A
No value exceeds the relevant specified limiting N/A
value

Additional test for type S:

- minimum non actuating time (ms) at; 14, 0,138 : |D8 - N/A

- minimum nen actuating time (ms) at: 2 I, 0,06 s |D8 - N/A

- minimum non actuating time {ms) at: 51,4, 0,05 s |D8- N/A

- minimum non actuating time (ms} at: 500 A, D8 - N/A

0,04 8 Lt X

No tripping during fests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under

consideration)
8.11 Test device

RCCBs shall be provided with a test device

Ampere-turns produced when operating the test Ampere-turns produced by
device do not exceed 2,5 times the ampere-turns | test device: 80,4

praduced by lan milliampere-turns

2,5 times the Ampere-turns
produced by lAn: 150

milliampere-turns

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

the open position
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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 D8 - OK P
device actuated 25 times at intervals of 55 ......... :
b) test a) repeated at 1,1 times the rated voltage : | D8 - OK P
c) test b} repeated, but only once, the operating D8 - OK P

means of the test device being held in the closed

osition for 30 s :

RCCB cperated ateachtest ..., . | D8 - gperated
No change impairing further use ........ccooeiinnnee. . |D8-0K
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 ........ocovinen, : |D8-0K P

9.12.2 Mechanical impact
9.12.21 Impact test {10 blows, height 10 cm): no damage : |D8 - OK

891222 RCCBs for rail mounting dewnward vertical force of

50 N for 1 min, upward vertical force of 50 N for

1 min
RCCB shall not become loose during test and no D& - OK P
damage impairing its furtheruse ... :
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 conditions P

of overcurrent

9.18.1 Verification of the limiting value of overcurrent in case of a joad through a RCCB
with two poles
RCCB connected as for normal use with a load 378A 1s P

equal to (A): 6 In switched on using a two-pole test

sWitch for 18 .. e :
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Requirement + Test

Result - Remark

Verdict

Test repeated three times with an interval of at

[ast 1 MIiN e :

D8 - OK

The RCCB shall NGt OpeNn ..o :

D8 - OK

RCCBs functionally dependent on the line voltage

at rated voltage (Un) ... :

9.18.2

Verification of the limiting value of overcurrent in case of a single phase load

through a three-pole or four-pole RCCB

RCCB connected according to fig. 22

N/A

Test current (A): 6 Inclosed by S1for1s ...

Test repeated three times for each possible
combination of current paths with an interval of at

[BaSE T MIN e :

D8 -

N/A

The RCCB shall nOt 0pen ......coivviivivreirieeeieiinns :

D8 -

N/A

RCCBs functionally dependent on the line voltage

at rated voltage

N/A

TEST SEQUENCE D2
(3 samples: In= 63A, 1An= 0,03A, type A)

D4 D,-5 D,-6

9.11.2.30)

Verification of suitability in 1T system: ................. :

Test circuit according to figure ..., ;

8

Point of test circuit which is directly earthed ........ :

Neuftral of power supply

Grid distance "a"” (MM} .o - |35mm —
Test voltage 105% of rated phase to neutral voltage | 252V
for the pole exclusively for the neutral
Test voltage 105% of rated phase to phase voltage |444V
for the other poles
Prospective current - 500A or 10In

- 101, (A) ...
Prospective current (A) oo . |B30A i
Prospective current obtained (A) ... . |B4BA —
Power factor ... . 10,93-0,98 e
Power factor obtained .............cocoeeiiiiiiiiiet. 10,96 s
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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 tum O-1-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
8.7.7.3 The leakage current flowing across the open D2-4- 9,31x107°mA P
contacts is measured at 1,1 Un and shall not D2-5- 9,11 x10°mA
exceed 2mA (mA) D2-6- 9,34x10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage 2 Un for 1 min:
B) e s D2-4 - OK P
D2-5- 0K
D2-6 - OK
D) e e e D2-4 - OK P
D2-5 - OK
D2-6 - OK
B ottt D2-4 - OK P
D2-5- OK
D2-6 - OK
) e D2-4- N/A
D2-5-
D2-6-
B e D2-4- N/A
D2-5-
D2-6-
No flashover or breakdown ... 02-4- P
D2-5-
D2-6-
Making and breaking Inat Un ... D2-4- P
D2-&-
D2-8-
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The RCCB shall trip with a test current of 1,25 |4, D2-4- 3Zms P
{MNIB) oot ;| D2-5- 27ms
D2-6- 24ms
The polyethylene sheet shows no holes P
9.17 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and D2-4- N/A
progressively lowered to attain zero within about D2-5-
30 s until automatic opening oceurs; voltage (V) .. | D2-6-
- all values less than 0,85 times the rated voltage D2-4- N/A
Y PSPPSR UPPTUPPPURRIS: D2-5-
D2-6-
- tripping test at test voltage (V) with |4, and D2-4- N/A
operating according to Table 1 (ms) .................... | D2-5-
D2-6-
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual D2-4- N/A
operating means below Ux ..o : | D2-5-
D2-6-
8.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms) interval between switching off and D2-4- N/A
opening of the main contacts .............ccocoee e . | D2-5-
D2-6-
a) RCCBs opening without delay: no value exceeds N/A
10,65
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 vaoltage
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RCCE connected according to fig. 4 at the rated N/A
voltage (Un) o :
All phases but one switched off by means of 83 N/A
During the delay: test of 9.9.2:
9921 - steady increase from 0,2 |4, to 1, within 30 s (mA) | D2-4- N/A
.............................................................................. o |D2-5-
D2-6-
- tripping current between |y, and lay, (MA) ... . | D2-4- N/A
D2-5-
D2-6-
The RCCB closes on 14, ne value exceeds the D2-4- N/A
specified limiting value of Table 1 (ms) ................. |D2-5-
D2-6-
9.92.3 The test circuit being successively calibrated at each of the values of residual
current

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

the test voltage is suddenly established by closing the test switch S+

- maximum break time (ms) at: 4 oo | D24 N/A
D2-5-
D2-6-
- maximum break time (ms) at: 2 lyn ooooveeereee . | D2-4- N/A
D2-5-
D2-6-
- maximum break time (ms) at: 5 lyn ..oooevvo el [ D24- N/A
D2-5-
D2-8-
- maximum break time (ms) at; 0,25 A {if D2-4- N/A
applicable) ... : | D2-5-
D2-6-
- maximum break time (ms) at. 500 A ................ |D2-4- N/A
D2-5-
D2-6-
No vaiue exceeds the relevant specified limiting N/A
value
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Additional test for type S:
- minimum non actuating time (ms) at. |,,; 0,13 s : [D2-4- N/A
D2-5-
D2-6-
- minimum non actuating time (ms} at: 2 |, 0,06 s |D2-4- N/A
D2-6-
- minimum non actuating time (ms) at: 5 1, 0,055 | D2-4- N/A
D2-6-
- minimum nan actuating time {ms) at: 500 A, D2-4- N/A
D2-6-
No tripping during tests N/A
9.17.4 Verification of the correct gperation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in tum:
RCCB connected according to fig. 4 N/A
9.92.3 The test circuit being successively calibrated at each of the values of residual

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

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

- maximum break time (ms)at: lan ..oooooevvevivvnenns | D2-4- N/A
D2-5-
D2-6-

- maximum hreak time (ms) at: 2 i oo, o |D2-4- N/A
D2-5-
D2-6-

- maximum break time (ms) at: 5l .ooccooeeiiin o | D2-4- N/A
D2-5-
D2-6-

- maximum hreak time {(ms) at: 0,25 A (if D2-4- N/A
applicable) ... . | D2-5-
D2-B-
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- maximum break time (ms) at: 500 A ... © | D2-4- N/A
D2-5-
D2-6-
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum nen actuating time {ms) at: I, 0,13s ;. |D2-4- N/A
D2-5-
D2-6-
- mintmum nen actuating time {ms) at: 2 |, 0,06 s |D2-4- N/A
.............................................................................. | D2-5-
D2-G~
- minimum non actuating time (ms) at: 5 |, 0,055 | D2-4- N/A
D2-6-
- minimum non actuating time (ms) at; 500 A, D2-4- N/A
0,048 oot . | D2-5-
D2-6-
No tripping during tests N/A
TEST SEQUENCE E E4 E5 E6 P
(3 samples: In= 63A, lx,= 0,03A, type A)
8.7 Performance at short-circuit currents P
9.11.2.4 a) Verification of the coordination between the RCCB and the SCPD
Verification of the coordination at the rated 6000A e
conditional short-circuit current (A): Inc ..o :
Test circuit according to figure ......oooovevevviviinin |7 -
Point of test circuit which is directly earthed ........ . |Neutral =
Grid distance "a" (mm) ..o . |45mm e
Silver wire diameter (mm) orfuse ... :10,75mm —
Prospective current (A) ..o, : | 6000A —
Prospective current obtained (A) .o . |B0BCA —
Power factor ... :|3,85-0,70 —_—
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Power factor obtained ..o . 10,68 -
Point of initiation: 45° + 5° 45°

Verification of 1?t (kA?s) and Ip (kA) prior to testing |2t = 25KkA%s
{(=1x =1,1x values of table 15), RCCB replaced by a |Ip = 4,05kA

connection having negligible impedance

Test sequence: O-1-CO O-t-CO

Pt (KAZS), 1P (KA) e . |E4-33,8kA%s, 4,06 kA P
E5 - 32,4 kA®s, 3,93 kA
EB - 33,4 kA%s, 3,90 kA

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

87.7.3 The leakage current flowing across the open E4 - 6,63x10°mA
contacts is measured at 1,1 Un and shall not E5 - 6,53%x10°mA
exceed 2mA {mA) E6 - 6,82x10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
) oo e : |E4-0K P
E5 - OK
E6 - OK
) . |E4-0K P
E5-OK
E6 - OK
) et e e e o |E4-0K P
E5 - OK
E6- 0K
) s : |E4- N/A
E5 -
EB -
B e e : |E4- N/A
E5 -
E6 -
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No flashover or breakdown ..., . |E4-0K P
E5-OK
EB - OK
Making and breaking Inat Un .....coooviiiinnen, . |E4-0K P
E5 - OK
E6 - OK
The RCCB shall trip with a test current of 1,25 14, E4- 31 ms P
(IS Lo e e . |E5-33ms
E6- 35 ms
The polyethylene sheet shows no holes P
0.17 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
9.171 Limiting value of the line voltage (Ux):
- rated voltage applied fo the line terminals and E4 - N/A
pragressively lowered to attain zero within about ES -
30 s until automatic opening occurs; voltage (V) .. |E6 -
- all values less than 0,85 times the rated voltage E4 - N/A
(V) e e : |E5-
ES -
- tripping test at test voltage (V) with 1, and E4 - N/A
operating according to Table 1 (ms) ............e..... . |EB-
E6 -
No value exceeds the specified [imiting values N/A
Not possible to close the apparatus by manual E4 - N/A
operating means below Ux ... . |E5-
E6 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Tirme (ms) interval between switching off and E4 - N/A
opening of the main contacts ............................. . |E5-
E6 -
a) RCCBs opening without delay: no value exceeds NIA

05s
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b) RCCBs opening with defay. max, and min. vaiues N/A
within the range indicated by the manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voltage (Un) ..o :
All phases but cne switched off by means of S3 N/A
During the delay: test of 8.9.2;
9.9.2.1 - steady increase from 0,2 |, to 14, within 30 s (mA) |E4 - N/A
............................................................................... E5 -
EG -
- tripping current between [y, and |y, (MA) ... © |E4- N/A
E5 -
E6 -
The RCCB closes on 4, no value exceeds the E4 - N/A
specified limiting value of Table 1 {ms) ................. |E5-
E6 -
9923 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 St
- maximum break time (ms) at: lay oo . |E4- N/A
E5-
EB -
- maximum break time (ms) at: 2 lan vooovevvevveveent |E4 - N/A
ES -
ES -
- maximum break time {ms)at 5y oo |E4 - N/A
E5 -
E6 -
- maximum break time (ms) at: 0,25 A (if applicable) |E4 - N/A
............................................................................... E5 -
EG -
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- maximum break time (ms) at: 500 A .................. |E4- N/A
ES -
E6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time {(ms) at: [4n; 0,13s :  [E4 - N/A
ES -
E6 -
- minimum neon actuating time (ms) at: 2 14, 0,06 s [E4 - N/A
............................................................................... ES -
E§ -
- minimum non actuating time (ms) at: 5 l4,; 0,05 s |E4- N/A
............................................................................... E5 -
E6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |E4 - N/A
............................................................................... E5-
E6 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn;
RCCB connected according to fig. 4 N/A
9.0.2.3 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 heing in the closed position,
the test voltage is suddenly estahlished by closing the test switch S1
- maximum break time (ms) atl lay ovorevviinnonn : |E4- N/A
ES5 -
ES -
- maximum break time (ms) at: 2[4y oo : |E4- N/A
ES -
E6 -

TRF No. IEC81008_1F




Page 74 of 164

Report No.:1307000235HA-002

IEC 610081
Clause Reguirement + Test Result - Remark Verdict
- maximum break time (ms) at: 5y oo © |E4- N/A
ES -
E6 -
- maximum break time {ms) at: 0,25 A (if applicable) |E4 - N/A
............................................................................... E5 -
EB -
- maximum break time {(ms) at: 500 A ............... : |E4- N/A
ES -
E6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: ly,; 0,13 5 . E4 - N/A
E5 -
E6 -
- minimum non actuating time (ms) at: 2 14, 0,06 s |E4 - N/A
............................................................................... E5 -
EB -
- minimum naon actuating time (ms) at: 5 14, 0,05s  |E4- N/A
............................................................................... E5 -
E6 -
- minimum hon actuating time (ms) at: 500 A; 0,04 s [E4 - N/A
............................................................................... E5 -
E6 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.2 Verification of the rated making and breaking 630A =
capacity (AYX M e :
Test circuit according to figure ..o, |7 =
Residual operating current {A): 10 lan oo © |0,3A =
Point of test circuit which is directly earthed ......... | Neutral of power supply —
Grid distance "a" {(Mmm) ..o © | 36mm —
Prospective current (A) oo © |B30A o
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Prospective current obtained (A) ...l . |B34A —
Power factor .......cccoooioi e ; 0,93-0,98 =4
Power factor obtained ..........ccccoooceiivvceiiiiin. : 0,97 ——
Point of initiation: 458° £ 5° 45° P
Test sequence: CO-t-CO-t-CO CO-t-CO-t-CO P
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 E4 -6,78x10°mA P
contacts is measured at 1,1 Un and shall not E5 - 8,64%x10°mA
exceed 2mA (mA) E6 - 6,96x10°mA
87.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B e E4 - OK P
Eb - OK
E6 - OK
o) DR OP TP E4 - OK P
E5- 0K
E6 - OK
o) PP SO PRV PRSP SPT PPN E4 - OK P
E5 - OK
E6 - OK
) ettt o |E4- N/A
E5 -
E6 -
B Lttt et E4 - N/A
E5 -
EG -
No flashover or breakdown E4 - CK P
E5 - OK
E6 - OK
Making and breaking InatUn ... © |E4-0K P
E5 - OK
E6 - OK
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The RCCB shall trip with a test current of 1,25 14, E4- 29 ms P
(IT18) et . |E5-33ms
EB- 31ms
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
8.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and E4 - N/A
progressively lowered to attain zero within about E5 -
30 s until automatic opening cccurs; veltage (V) .. |E6 -
- all values less than 0,85 times the rated voltage E4 - N/A
(V) e © |E5-
E6 -
- tripping test at test voltage (V) with 14, and E4 - N/A
operating according to Table 1 (ms) ................... ©|EE-
E6 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual E4 - N/A
operating means below Ux ..ot E5 -
EB -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated veoltage, and the line N/A
voltage then switched off
Time (ms) interval between switching off and E4 - N/A
opening of the main confacts ........ocooeciiiinnnn, . |E5-
E6 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b} RCCBs opening with delay: max. and min. values N/A
within the range indicated by the manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCEB connected according to fig. 4 at the rated N/A

voltage (Un) ...
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All phases but one switched off by means of S3 N/A
Guring the delay: test of 8.9.2:
9.9.2.1 - steady increase from 0,2 |4, 10 |4, within 30 s (MmA) |E4 - N/A
............................................................................... ES -
E6 -
- tripping current between by, and ly, (MA) ... E4 - N/A
ES -
E6 -
The RCCB closes on |, no value exceeds the E4 - N/A
specified limiting value of Table 1 (ms) .................  |EB-
E6 -
9923 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 oo © |E4- N/A
ES -
EB -
- maximum break time (Mms) at: 2 lay covvvvvinne . |E4- N/A
E5 -
E6 -
- maximum break time (ms} at: 5 lyq oo © |E4- N/A
ES -
E6 -
- maximum break time (ms) at. 0,25 A {if applicable) |E4 - N/A
............................................................................... E5 -
E6 -
- maximum break time (msyat: 500 A ... © |E4- N/A
ES-
E6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
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- minimum nen actuating time (ms) at: [y,; 0,135 . |E4- N/A
E5 -
E6 -
- minimum non actuating time {ms) at. 2 1,,; 0,06 s |E4- N/A
............................................................................... E5-
EB -
- minimum nen actuating time {ms) at. 5 14, ,05s |E4 - N/A
............................................................................... ES5 -
E6 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |E4 - N/A
.............................................................................. E5 -
E6 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
89.23 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch S2 and the RCCB being in the closed pasition,
the test voltage is suddenly estaklished by closing the test switch S1
- maximum break time (ms) af! Ly, ..o . |E4- N/A
E5 -
E6 -
- maximum break time {(ms)at. 2 [y, .oocovevvvvvieees B4 - N/A
ES -
E6 -
- maximum break time (ms) at: Sy oo : E4 - N/A
ES5 -
ES -
- maximum break time (ms) at: 0,25 A (if applicable) |E4 - N/A
............................................................................... E5 -
EB -
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- maximum break time (ms) at: 500 A ................. |E4- N/A
ES5 -
E6 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: [y, 0,135 :  |E4 - N/A
ES -
E6 -
- minimum non actuating time (ms) at: 2 l,,, 0,06 s |E4 - N/A
............................................................................... ES -
ES -
- minimum non actuating time (ms) at: 5 lu, 0,058  |E4 - N/A
............................................................................... ES -
E6 -
- minimum non actuating time (ms) at: 500 A; 0,04 5 |E4 - N/A
............................................................................... E5 -
ES -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
TEST SEQUENCE F F7 F8 F9 P
(3 samples: In= 83A, la.= 0,03A, type A)
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 630A -
making and breaking capacity (A Im ...............:
Test circuit according to figure ..ol |7 ==

Point of test circuit which is directly earthed ........ :

Neutral of power supply

Grid distance "a"” {MM) ..o .| 35mm —
Silver wire diameter (mm) orfuse ............ocoeet [0,75mm —
Prospective current (A) ...ooooeeiiviiiienceo L | B30A —_
Prospective current ablained (A) .........................  |B34A =
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Power factor ... i : 0,93-0,98 —
Power factor obtained ..., _|o97 S
Point of initiation: 45° + §° 45°
Test sequence: O-t-CO-t-CO 0-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 F7 - 6,54x107°mA
contacts is measured at 1,1 Un and shall not F8 -6,73x10°mA
exceed 2mA (mA) F9-6,72x10°mA
8.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B et e . |F7-CK P
FB8-0OK
FS - OK
o) T OO PO U SOUPUP PR . |F7-0K P
F8-0K
F9 - 0K
) ettt . |F7-0K P
F8 - 0K
F3-0K
QY oot s o |F7 - N/A
F8 -
Fo -
) et : |F7- N/A
F8 -
F9 -
No flashover or breakdown ..., : |F7-0K P
F8 - OK
F9 - OK
Making and breaking InatUn ...l : |F7-0K P
F8 - OK
F9 - OK
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The RCCB shall trip with a test current of 1,25 1, F7 -32ms P
(IS ) i i e F8-37ms
F9 - 38ms
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
917.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and F7- N/A
progressively lowered to attain zero within about F8 -
30 s until automatic opening occurs; veltage (V) .: [ F9 -
- all values less than 0,85 times the rated voltage F7 - N/A
V) e . |F8-
F9 -
- tripping test at test voltage (V) with |4, and F7 - N/A
operating according to Table 1 {ms) .................. . |F&8=-
F9 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F7 - N/A
operating means below UX ... . |F8-
F9 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms} interval between switching off and F7 - N/A
opening of the main contacts ..............ccooeceveeeeeat |F8 -
FO -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs cpening with delay: max. and min. values N/A
within the range indicated by the manufacturer
9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
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 :
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All phases but one switched off by means of 83 N/A
During the delay: test of 9.9.2:
8.9.2.1 - steady increase from 0,2 |, to 15, within 30 s (mA) |F7 - N/A
............................................................................... F8 -
FO -
- tripping current between | e and ly, (MAY ... : F7 - N/A
F8 -
F9 -
The RCCB closes on |4, no value exceeds the F7 - N/A
specified limiting value of Table 1 {ms} ................ o |F8-
FS -
9923 The test circuit being succassively calibrated at each of the values of residual
current
specified in Table 1, the test switch 52 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: lgn coeoocoveccvveeees |F7 - N/A
F8 -
FQ -
- maximum break time (ms) at: 2 lay vooovveiiiiiinnn. ;O |F7- N/A
F8 -
Fo -
- maximum break time (ms) at: 5 lan .oooovervvreceinnn F7 - N/A
F8 -
Fo -
- maximum break time {ms) at: 0,25 A (if applicable) |F7 - N/A
............................................................................... F8 -
F9 -
- maximum break time (ms) at 500 A ... F7 - N/A
F8 -
FO -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
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- minimum non actuating time (ms) at: 1, 0,13s: [F7 - N/A
F8 -
FS -
- minimum non actuating time (ms) at: 2[4, 0,06 s |F7 - N/A
............................................................................... Fg -
F9 -
- minimum non actuating time (ms) at: 514, 0,056s  |F7 - N/A
............................................................................... F8 -
F9 -
- minimum nen actuating time {ms) at: 500 A; 0,04 s |F7 - N/A
............................................................................... F§ -
F9 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn;
RCCB connected according to fig. 4 N/A
9.9.23 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch Sz and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch 31
- maximum break time (ms) at: fan oo [F7 - N/A
F8 -
F9 -
- maximum break time (ms) at: 2 lyq oo, : |F7- N/A
F8 -
F9 -
- maximum break time (Ms) at 5 lan .o voveiviiennnes, : F7 - N/A
F8-
F& -
- maximum break time (ms) at: 0,25 A (if applicable) |F7 - N/A
............................................................................... FB8 -
F9 -
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- maximum break time (ms) at: 500 A ... : |F7- N/A
F8 -
F9 -
No value exceeds the relevant specified imiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at. la,; 0,138 :  |F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at; 2 1., 0,06s  |F7 - N/A
............................................................................... F8 -
F9 -
- minimum noen actuating time {ms) at: 5 i, 0,05s  |F7 - N/A
............................................................................... F8 -
FQ -
- minimum nen actuating time (ms) at: 500 A; 0,04 s [F7 - N/A
............................................................................... F8 -
F9 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.4 c) Verification of the coordination at the rated B6000A e
conditional residual short-circuit current (A): 1Ac .
Test circuit acceording fo figure e, |7 —
Point of test circuit which is directly earthed ........ . | Neutral of power supply —
Grid distance "a" (MmM) oo, © o |45mm e
Silver wire diameter (mmj) orfuse ..., . |6,75mm et
Prospective current (A) ....ocoevviiieeiiiieeenn. .| B000A —
Prospective current obtained (A} ..o . |B6110A b
Power factor ... : 10,65-0,70 —
Power factor obtained ... : |0,67 =
Pcint of initiation: 45° £ 5° 45° P
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Verification of 12t (kA%s) and Ip (kA) prior to testing 1% =25 kA%s P
{=1x =1, 1x values of table 16}, RCCB replaced by a | Ip =4,05 KA
connection having negligible impedance
Test sequence: O--CO-t-CO C-1-CO-1-CO P
Pt (kAZS); Ip (KA) e . |F7-158 kA%s, 3,90 KA P
F8 - 15,3 kA%s, 3,94 kA
F9 - 15,6 kA%s, 3,73 KA
During tests no endangering of operator, no P
permanent arcing, no flashover and no meiting of
fuse F
After the tests no damage impairing further use P
8.7.7.3 The leakage current flowing across the open F7-6,63%x10°mA
contacts is measured at 1,1 Un and shall not F8 - 6,80x10°mA
exceed 2mA (mA) F9 - 6,71x10°mA
873 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B oo © |F7-0K P
F8-OK
F9 - OK
) et . | FT = OK P
F8-0K
F9- 0K
) e ©|F7-0K P
F8 - OK
F9 - OK
) et L |F7- N/A
F8 -
F9 -
= OO U PP U ORI RRSUR o F7- N/A
F8 -
F9 -
No flashover or breakdown ..., . |F7-0K P
F8 - OK

F9-CK
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Making and breaking Inatun ..., o |F7-0K P
F8 - OK
F9 - OK
The RCCB shall trip with a test current of 1,25 |, F7- 37 ms P
[IT1S) e e o |F8-31ms
F9- 28 ms
The polyethylene sheet shows no holes P
817 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
8.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and F7 - N/A
progressively lowered to attain zero within about F8 -
30 s until automnatic opening occurs; voltage (V) .© |[F9-
- all values less than 0,85 times the rated voltage F7 - N/A
(V) o : |F8-
F9 -
- trinping test at test voltage (V) with |, and F7 - N/A
operating according to Table 1 {ms) .........ccoee 0. . |F8-
F9 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F7 - N/A
operating means below Ux ...l . |F8-
F9 -
9.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltagse, and the line N/A
voltage then switched off
Time {ms) interval between switching off and F7 - N/A
opening of the main contacts ..............ccooceee : |F8-
F9 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b} RCCBs opening with delay: max. anda min. values N/A

within the range indicated by the manufacturer
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9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
voitage (Un) i :
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2:
9.9.21 - steady increase from 0,2 L, 1o I4, within 30 s (mA) F7 - N/A
............................................................................... F8 -
F9 -
- tripping current between |y and la (MA) ... F7 - N/A
Fg -
FO -
The RCCB closes on 1,,: no value exceeds the F7 - N/A
specified limiting value of Table 1 (ms) ................ : |F8-
F9 -
8923 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; lay oo, . |F7 - N/A
F8 -
F9 -
- maximum break time (ms)at: 2 lyy oo F7 - N/A
F8 -
Fg -
- maximum break time (ms) at: 5 lan vovvieervveeeenn, : F7 - N/A
F8 -
F9 -
- maximum break time {ms) at: 0,25 A (if applicable) |F7 - N/A
............................................................................... F8 -
F9-
- maximum break time (ms) at: 500 A ... o |F7- N/A
Fg-
F9 -
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No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: |4, 0,13 8 : F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at: 2 la,;, 0,06 [F7 - N/A
............................................................................... F8 -
Fg-
- minimum non actuating time (ms} at: 5 .y, 0,058 |F7 - N/A
............................................................................... F§ -
F9 -
- minimum non actuating time {ms} at: 500 A; 0,04 s |F7 - N/A
............................................................................... F8-
F9 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one ling terminal only being energized in turn:
RCCB connected according fo fig. 4 N/A
8923 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 —vooeerriieeieee . |F7 - N/A
F8 -
F9 -
- maximum break time (msyat: 2 lan oo : F7 - N/A
F8& -
F9 -
- maximum break time {ms)at: 5 lan ..oooccvivvvvveee.t | F7 - N/A
F8 -
FQ -
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- maximum break time (ms) at: 0,25 A (if applicable} |F7 - N/A
............................................................................... F8 -
F9 -
- maximum break time (ms) at: 800 A ... F7 - N/A
F8 -
F9 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type 8:
- minimum non actuating time (ms) at 1, 0,138 |F7 - N/A
F8 -
F9 -
- minimum non actuating time (ms) at: 2 I,,; 0,06 s |F7 - N/A
............................................................................... F8 -
Fg -
- minimum non actuating time (ms) at: 5 I, 0,058 |F7 - N/A
............................................................................... F8 -
Fg -
- minimum non actuating time (ms) at: 500 A; 0,04 s |F7 - N/A
............................................................................... F8 -
FS -
No fripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
TEST SEQUENCE F F10 F11 F12 P
(3 samples: In= 10A, la,= 0,3A, type AC)
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 500A .
making and breaking capacity (A): Im ... :
Test circuit according to figure ... |7 =
Point of test circuit which is directly earthed ........ ;| Neutral of power supply —
Grid distance "a" (MM} .o . |35mm s
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Silver wire diameter (mm) or fuse ..o : 10,35mm —
Prospective current (A) ..., © | 500A —
Prospective current obtained (A) ... . |91BA —
Power factor ..........ccococciii i, . |0,95~1 —
Power factor obtained ...t | 0,96 e
Point of initiation: 45° + 5° 45° P
Test sequence: O-{-CO-t-CO 0-t-CO-t-CO P
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 F10 - 6,56%10°mA P
contacts is measured at 1,1 Un and shall not F11-6,58x10°mA
exceed 2mA {mA) F12 - 6,42%x10°mA
8.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:

) e e e : |F10-0K P
F11-0K
F12 - OK

D) e e © |F10- 0K P
F11-0K
Fi2 - OK

o) IO PSSP PPRSOURRRTORN . |F10-0K P
F11 - 0K
F12 - OK

Q) e : |F10- N/A
F11 -
F12 -

B et . |F10- N/A
F11 -
F12 -

No flashover or breakdown ... . |F10-0K P
F11-0OK
F12 - OK
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Making and breaking Inatun ...................ceeeeeee s |[F10-0K P
F11 - 0K
F12 - OK
The RCCB shall trip with a test current of 1,25 14, F10 - 28ms P
(IS e e © |F11-27ms
F12 - 36ms
The polyethylene sheet shows no holes P
8.17 Verification of the behaviour of RCCBs opening automatically in case of failure of
the line voltage
9.17.1 Limiting value of the line voltage (Ux).
- rated voltage applied to the line terminals and F10 - N/A
progressively lowered to attain zero within about F11 -
30 s until automatic opening occurs; voltage (V) .. |F12 -
- all values less than 0,85 times the rated voltage F10 - N/A
V) c|F11 -
F12 -
- tripping test at test voltage (V) with I, and F10 - N/A
operating according to Table 1 (Ms) ................... . |F11-
F12 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F10 - N/A
operating means below UX ... O |F11-
F12 -
8.17.2 Verification of behaviour in case of failure of the line voltage
RCCB supplied with rated voltage, and the line N/A
voltage then switched off
Time {ms) interval between switching off and F10 - N/A
opening of the main contacts ... o |F11-
F12 -
a) RCCBs opening without delay: no value exceeds N/A
0,5s
b) RCCBs opening with delay: max. and min. vaiues N/A

within the range indicated by the manufacturer
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9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCRB connected according to fig. 4 al the rated N/A
voltage (UR) .o :
All phases but one switched off by means of S3 N/A
During the delay: test of 9.9.2;
9.9.2.1 - steady increase from 0,2 |, 0 [y within 30 s (mA) |F10 - N/A
............................................................................... F11 -
F12 -
- tripping current between Iy, and 14, (MA) ... . |F10 - N/A
F11 -
F12 -
The RCCB closes on 4, no value exceeds the F10 - NIA
specified limiting value of Table 1 (ms) ............... © |F11-
F12 -
89823 The test circuit being successively calibrated at each of the values of residual
current
specifted 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 -oooovooeriinenee . |F10- N/A
F11-
F12 -
- maximum break time {ms)at: 2 l4q ..ooocoooieveeeeer |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 5 lan oo F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 0,25 A (if applicable) | F10 - N/A
............................................................................... F11 -
F12 -
- maximum break time (ms) at: 500 A ............... : |F10- N/A
F1%-
F12 -
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No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum nen actuating time (ms) at: ly,; 0,13s : |F10- N/A
F11 -
F12 -
- minimum non actuating time (ms) at. 2 4y, 0,06 s |F10- NIA
............................................................................... F11 -
F12 -
- minimum nen actuating time (ms) at: 5 14, 0,056 |F10- N/A
............................................................................... F11-
F12 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |F10 - N/A
............................................................................... F11 -
F12 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
8923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch 82 and the RCCB being in the closed position,
the test voltage is suddenly established by closing the test switch S+
- maximum break time (ms) at: lay ..oovooeeivviees |F10 - N/A
F11 -
F12 -
- maximum break time (ms) at: 2 Ly oo . |F10- N/A
F11 -
F12 -
- maximum break time {ms) at; 5 lan coovviviinnnnn F10 - N/A
F11 -
F12 -
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- maximum break time (ms) at: 0,25 A (if applicable) [F10 - N/A
............................................................................... F11 -

F12 -
- maximum break time (ms) at: 500 A ... : |F10- N/A

F11 -

F12 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at; l4; 8,13s : |F10- N/A

F11 -

F12 -
- minimum non actuating time {ms) at: 2 .y, 0,06 s |F10 - N/A
............................................................................... F11 -

F12 -
- minimum non actuating time (ms) at: 514, 0,056s  [F10- NIA
............................................................................... F11 -

F12 -
- minimum neon actuating time (ms) at: 500 A; 0,04 s (F10 - N/A
............................................................................... F11 -

F12 -
No tripping during tests N/A

9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
9.11.2.4 ¢) Verification of the coordination at the rated 6000A =1

conditional residual short-circuit current (A): 1Ac .
Test circuit according to figure ..o |7 —
Point of test circuit which is directly earthed ........:. | Neutral of power supply —
Grid distance "a" (mMm) ... © |45mm - -
Silver wire diameter (mm) or fUs€ ....ooooceiiiiii.n. . 10,75mm —
Prospective current (A) i . | 6ODCA A
Prospective current ghtained (A) ... . |6110A £
Power fackor ..o . 10,65-0,70 -
Power factor abtained ... . |0,67 —
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Point of initiation; 45° & 5° 45°
Verification of 1%t (kA?%s) and Ip {kA) pricr to testing 1%t =3,7 kA%s
(21x =1,1x values of table 15), RCCB replaced by a |Ip =1,7 kA
connection having negligible impedance
Test sequence: O-t-CO-t-CO O-t-CO-t-CO
12t (KAZS), 19 (KA oo : |F10-0,75 kA, 1,14 kA
F11-0,73 kA?s, 1,14 kKA
F12 - 0,86 kA%s, 1,18 kA
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 F10 - 6,63x10°mA
contacts is measured at 1,1 Un and shail not F11 - 6,80x10°mA
exceed 2mA (MA) F12 - 6,52x10°mA
9.7.3 Dielectric strength test of the main circuit at test voltage of 2 Un for 1 min:
B) oottt F10 - OK P
F11-0K
F12 - OK
) ST UORORPOROON F10 - OK P
F11 - OK
F12- 0K
) ettt e F10-OK p
F11-0K
F12 - 0K
) e F10 - N/A
F11 -
F12 -
B 1t e | F10 - N/A
F11 -
F12 -
No flashover or breakdown ... F10 - OK P
F11-0K
F12 - OK

TRF No. [EC81008_1F




Page 96 of 164

Report No.:130700023SHA-002

IEC 610081
Clause Requirement + Test Result - Remnark Verdict
Making and breaking InatUn ... : |F10-0K P
F11- 0K
F12- 0K
The RCCB shall trip with a test current of 1,25 I, F10-29 ms P
(ITIS) et : |F11-24 ms
F12-30 ms
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
8.17.1 Limiting value of the line voltage (Ux):
- rated voltage applied to the line terminals and F10 - N/A
progressively lowered to attain zere within about F11 -
30 s until automatic opening occurs; voltage {V) .. |F12-
- all values less than 0,85 times the rated voltage F10 - N/A
V) e F11 -
F12 -
- tripping test at test voltage (V) with |, and F10 - N/A
operating according to Table 1 (ms) ... o |[F11-
F12 -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual F10 - N/A
operating means below Ux ... o |F11-
F12 -
9.17.2 Verification of hehaviour 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 betweer: switching off and F10 - N/A
opening of the main contacts ..o, S| F11-
F12 -
a) RCCBs opening without delay: no value exceeds N/A
05s
b) RCCBs opening with delay: max. and min. values N/A

within the range indicated by the manufacturer
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9.17.3 Verification of the correct operation, in presence of a residual current, for RCCBs
opening with delay in case of failure of the line voltage
RCCB connected according to fig. 4 at the rated N/A
VOIREQE (UN) i :
All phases but one switched off by means of S3 N/A
Buring the delay: test of 9.9.2:
5.9.2.1 - steady increase from 0,2 1, to |y, within 30 s (mA) |F10 - N/A
............................................................................... F11 -
F12 -
- tripping current between lane and la, (MA) ... : |F10- N/A
F11 -
F12 -
The RCCB closes on I, no value exceeds the F10 - N/A
specified limiting value of Table 1 (ms) ................ © |F11-
F12 -
8923 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 oo . |F10- N/A
F11 -
F12 -
- maximum break time (ms) at; 2 lan cooerieieeeiiinnenn F10 - N/A
F11 -
F12 -
- maximum break time {ms) at: 5 lan oo o |F1G- N/A
F11 -
F12 -
- maximum break time (ms) at: 0,25 A (if applicable) [F10 - N/A
............................................................................... Ft1 -
F12 -
- maximum break time (ms)at: 500 A ................. . |F10- N/A
F11-
F12 -
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No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: Iy, 0,13s :  |F10- N/A
F11 -
F12 -
- minimum non actuating time (ms) at: 2 l4,; 0,06 s |F10- N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 5 1,,; 0,06s  |F10 - N/A
............................................................................... F11-
F12 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |F10 - N/A
............................................................................... F11 -
F12 -
No tripping during tests N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 current paths, neutral
and one line terminal only being energized in turn:
RCCB connected according to fig. 4 N/A
9.923 The test circuit being successively calibrated at each of the values of residual
current
specified in Table 1, the test switch 52 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: fa oo . |F10- N/A
F11 -
F12 -
- maximum break time (ms) at: 2 laq oocovvveeer |F10- N/A
F11 -
F12 -
- maximum break time (ms) at: 5 lsn «.oovvvviveveve s |F10 - N/A
F11 -
F12 -
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- maximum break time {ms) at: 0,25 A (if applicable) |F10 - N/A
............................................................................... F11-
F12 -
- maximum break time (ms) at: 500 A ... F10 - N/A
F11 -
F12 -
No value exceeds the relevant specified limiting N/A
value
Additional test for type S:
- minimum non actuating time (ms) at: 14 0,13 5 F1G - N/A
F11 -
F12 -
- minimum nen actuating time (ms) at: 2 |4, 0,06 s [F10 - N/A
............................................................................... F11 -
F12 -
- minimum non actuating time (ms) at: 5 ., 0,058 |F10- N/A
.............................................................................. F11 -
F12 -
- minimum non actuating time (ms) at: 500 A; 0,04 s |F10 - N/A
............................................................................... F11-
F12 -
No tripping during tests N/A
9.17.5 Verification of the reclosing function of automatically reclosing RCCBs (under
consideration)
™
TEST SEQUENCE G | G7 G8 G9 P
(3 samples: In= 63A, 1,,= 0,03A, type AC) ‘
9.22 Verification of reliability
9.22.1 Climatic test based on Clause 4 of IEC 60068-2-3:2000 and IEC 60068-3-4:
- number of cycles; 28 28
- test temperature: upper temperature 55 °C +2°C |55 °C
Initial verification:
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99.23 - maximum break time at 4, (MS) «oovcveeviievr | G7 - 36ms P
G8 - 34ms
G9 - 33ms
No value exceeds the specified limiting value oK P
Additional test for type S:
- minimum non actuating time (ms) at. {,; 0,13s ;. |G7 - N/A
G8 -
G9 -
No tripping during tests
Climatic test: no tripping during 28 cycles test .....: | G7 - No trip
G8 - No trip
59 - No trip
Final verification: the RCCB shall trip with a test G7-25ms P
current of 1,25 lan (MS) v o |G8-30ms
Go-27ms
TEST SEQUENCE G : G10 G11 G12 P
{3 samples: In= 104, l.,= 0,3A, type A) 1
9.22 Verification of reliability
9.22.1 Climatic test based on Clause 4 of IEC 80068-2-3:2000 and IEC 60068-3-4.
- number of cycles; 28 28 P
- test temperature: upper temperature 55 °C £ 2°C |65 °C P
Initial verification:
9923 - maximum break time at I, {(Ms) ..o G10 - 34ms p
G11 - 38ms
G12 - 33ms
No value exceeds the specified limiting value OK P
Additional test for type S:
- minimum non actuating time (ms) at: Iy, 0,13 s | G10- NIA
G11 -
G12 -
No tripping during tests P
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Climatic test: no tripping during 28 cycles test .....; | G10 - No trip P

G11 - No trip

G12 - No trip
Final verification: the RCCB shall trip with a test G10-27ms P
current of 1,25 lan (MS) oo : |G11-30ms

G12 - 34ms
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TEST SEQUENCE H (3 samples: In= 63A, l1An= 0,03A, type A}
IEC 61543:
tabled- Harmonics, interharmonics P
111
table4- Signalling voltage P
T1.2 _
table5- Conducted unidirectional transients of the ms and ps time scale P
T2.3
Test results of test sequence H:
see test report No. | See 1307000245HA
Testing location / address...........occveee e ;| Building No.86, 1198 Qinzhou
Road (North), Shanghai
200233, China
TEST SEQUENCE | (3 samples: In= 83A, |lAn= 0,03A, type A)
IEC 61543
table5- Conducted sine-wave voltages or currents P
T2.1
table5- Radiated high-frequency phenomena P
T2.5
table5- Fast transients (burst) P
T2.2
Test results of test sequence |
see test report No, . | See 130700024SHA
Testing location /address ..o, ;| Building No.86, 1198 Qinzhou
Road {North), Shanghai
200233, China
TEST SEQUENCE J (3 samples: In= 634, |An= 0,03A, type A}
IEC 61543:
table5- Conducted common mode disturbances in the frequency range lower than P
T2.6 150 kHz
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table6- Electrostatic discharges P
T3.1
Test results of test sequence J;
see test report No. . | See 130700024SHA
Testing location / address..........occoninc . | Building No.86, 1198 Qinzhou
Road (North), Shanghai
200233, China
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ANNEX A (NORMATIVE}
Test sequence and number of samples to be submitted for certification purposes
Table A 1 - Test sequences
Test sequence Clause or subclause Test { or inspecticn)
Aq 6 Marking
8.1.1 General
8.1.2 Mechanism
9.3 Indelibitity of marking
B8.1.3 Clearance and creepage distances {external parts only}
915 Trip free mechanism
9.4 Reliability of screws, current-carrying parts and connections
2.5 Reliability of terminals for external conductors
8.6 Protection against electric shock
213 Resistance 1o heat
8.1.3 Clearances and creepage distances (intemal parts}
.25 Resistance to rusting
Az 8.14 Resistance to abnormal heat and to fire
B 5.7.7.4 Resistance of the insulation of open contacts and basic insulation against an
impulse voltage in normal conditions
9775 Verification of the behaviour of components bridging the basic insulation
9.7.1 Resistance to humidity
9.7.2 Insutation resistance of the main circuit
873 Dielectric strength of the main circuit
9.7.4 Insudation resistance an dielectric strength of auxillary circuits
9772 Verification of clearances with the impulse withstand velfage
9.7.5 Secondary circuit of defection transformers
9786 Capability of contral circuits connected 1o the main circuits efc.
9.8 Temperature-rise
9.22.2 Reliability at 40°C
923 Ageing of electronic components
c 9.10 Mechanical and electrical endurance
Do 9.9 Residual cperating characteristics
D, 817 Behaviour in case of failure of the iine voltage
o .19 Unwanted tripping
Behaviour in cass of surge currenis
.21 D.C. components
8.11.2.3 a)b) Performance at lym
5.16 Test device
9.12 Resistance to mechanicat shock and impact
9.18 Non-cperating current under evercurrent conditions
D2 9.11.2.3¢) Verification of the suitability of RCCBs for use in IT-systems
E 9.11.2.4 a) Coordination at |
9.11.2.2 Performance at I
F 9.11.2.4 b) Coordination at In
911.24¢) Coordination af lie
G 9.221 Reliability (climatic tests)
HY IEC 61543 Table 4 -T1.1 Harmonics, Interharmonics
IEC 61543 Table 4 -T1.2 Signalling voltage
IEC 61543 Table 5 -T2.3 Surges
| IEC 67543 Table 5 -T2.1 Cenducted sine-wave voltages or currents
IEC 61543 Table 5 -T2.5 Radiated electromagnetic field
IEC 61543 Table 5-T2.2 Fast transients {burst)
J IEC 61543 Table 5 - T2.6 Conducted common mede disturbances in the frequency range
lower than 150 kHz
IEC 81543 Table 6 -T3.1 Electrostatic discharges

a) For devices containing a continuously operating oscillator, the test of CISPR 141 shaill be carried out on the samples pricr o the
tests of this sequence.

b) This test may be done on separate samples.
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Table A.2 - Number of sampies for full test procedure
Test sequence ® Number of samples | Minimum number of Maximum number of
accepted samples ¥ samples for repeated
tests ~

Aq 1 1 -

Ag 3 2 3

B 3 2 3

3 2 3

D 3 2°¢ 3

D 3 3 3

E 3 21 3

F 3 2¢ 3

G 3 2 3

H® 3 2 3

| © 3 2 3

J® 3 2 3

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

b) It is assumed that a sample which has not passed a test has not met the requirements due to
warkmanship or assembly defects which are not representative of the design.

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

d) All samples shall meet the requirements in 9.9.2, 8.9.3, and 9.11.2.3, as appropriate. In addition,
permanent arcing or flashover between poles or between poles and frame shall not occur in any
sample during tests of 9.11.2.2, 9.11.2.4 a), 9.11.2.4 b) or 9.11.2.4 c).

e) At the manufacturer's request, the same set of samples may be subjected to more than one of
these test sequences.

TRF No. IEC61008_1F



Page 106 of 164 Report No.:1307000235HA-002

IEC 61008-1
Clause Requirement + Test Result - Remark Verdict
Table A3 - Number of samples for simplified test procedure
Test sequence Number of samples according to the number of poles aa)
| Ty
2-poles ™ ¢ | 3-poles # 7" 4-poles ?
As 1 max. rating In 1 max. rating Iy 1 max. rating In
min. rating lan min. rating s min. rating lan
Ap 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lay min. rating lan min. rating lan
B 3 max. rating Iy 3 max. rating In 3 max. rating Iy
min. rating sy min. rating lan min. rating lan
C 3 max. rating ly 3 max. rating Iy 3 max. rating Iy
min. rating |y min. rating lan min. rating lay
Do+ Dy 3 max. rating Iy 3 max. rating Iy 3 max, rating In
min. rating lan min. rating lap min. rating lan
Do 1 for all other ratings of lay
D2 3 max. rating Iy 3 max. rating |y 3 max. rating |y
min. rating l.x min. rating #an min. rating ian
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 In 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating tan
3 min. rating Iy 3 min. rating Iy 3 min. rating Iy
max. rating lsn max. rating lan max. rating lan
G 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating [aw min. rating lan
3 min. rating In 3 min. rating Iy 3 min. rating Iy
max. rating L max. rating lay max. rating lan
H 3™ samples of the same rating
Iy chosen at random
min. rating fan
[ 3™ samples of the same rating
Iy chosen at random
min. rating lan
J 3" samples of the same rating
Iy 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 accepiable.
b) If only 3-pofe 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-pele 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 emitted when 4-pole RCCBs have heen fested.
a) If only one value of l.n is submitted, min. rating lay and max. rating lay are replaced by lan.
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.
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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-pote 3-pole © ' 4-pole @
Dy + Dy 1 max. rating Iy 1 max. rating Iy 1 max. rating Iy
min. rating luy min. rating luy min. rating lan
Do 1 for all other ratings
of Ly with max. lan

a) 1f 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 ‘ 2
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/cr 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 CTH, including or separated by fleating 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 nof exist.

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

B.5 Measurement of creepage distances and clearances P
fn 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 ane 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: P

- 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 ang clearances measured between parts which can P
assume

different positions in relation fo 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 + P
0.01) 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 strefched in a frame, placed at a distance of
10 mm from

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

- or the rim of a recess for the operating means of a device with recess for the N/A
aperating means.

The sheet should have the following physical properties: P

Density at 23 °C: 0,92 + 0,05 g/em?®
Melting-point: 110 °C - 120 °C,

When required, a barrier of insulating material, at least 2 mm thick, is placed, P
as 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 P
distance 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 P
figures 7 or 8, as applicable}.

The parameters for the grid circuit are as follows:
Resistor R 1,5

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

TRF No. IECB1008_1F



Page 110 of 164 Report No.:130700023SHA-002

[EC 610081
Clause Requirement + Test Result - Remark Verdict
ANNEX D -
ROUTINE TESTS
D.1 General —
The tests specified in this standard are intended to N/A

reveal, as far as safety is concerned, unacceptable
variations in material or manufacture,

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

D2 Tripping test -

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

N/A
The test current shall be applied at least five times N/A
to each RCCB and shall be applied at least twice to
each pole.
D.3 Electric strength test -
A voltage of substantially sine-wave form of 1 500 N/A

V having a frequency of 50 Hz/80 Hz is applied for
1 s as follows:

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

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

¢) for RCCBs incorporating electronic components, N/A
with the RCCB in the open position, either between
all incoming terminals of poles in turn or between
all outgoing terminals of peles in turn, depending
on the position of the electronic compenents.

No flashover or breakdown shall occur N/A
D.4 Performance of the test device -
With the RCCB in the closed position, and N/A

connected to a supply at the appropriate voltage,
the test device, when operated, shall cpen the
RCCB.

Where the test device is intended to operate at N/A
more than one value of rated voltage, the test shall
be made at the (owest value of rated voltags.
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J 3 ANNEX J :
Particular requirements for RCCBs with screwless type terminals for
external copper conductors

J.1 THIS ANNEX APPLIES TO RCCBS WITHIN THE SCOPE OF CLAUSE 1, -
EQUIPPED WITH SCREWLESS TERMINALS, FOR CURRENT NOT
EXCEEDING 20 A PRIMARILY SUITABLE FOR CONNECTING UNPREPARED
(SEE J.3.6) COPPER CONDUCTORS OF CROSS-SECTION UP TO 4 MM2,

J.6 Marking and other product information --
in addition to clause 6. N/A
universal terminals: N/A
no markings N/A
non-universal terminals; N/A
terminals for rigid-solid conductors marked by N/A
"sol”
terminals for rigid (seolid and stranded) N/A
conductors marked by “r’
terminals for flexible conductors marked by *1” N/A
Marking on the RCCB or N/A
if the space available is not sufficient on the N/A

smallest package unit or in technical information

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

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

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

clause 8 applies with the following modifications: N/A
in8.1.5, onity 8.1.5.1,81.52,8.1.5.3, 8.1.5.6 and
8.1.5.7 apply

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

J.8.1 Connection or disconnection of conductors N/A

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

- by the use of a general purpose tool or by a N/A
convenient device integral with the terminal to
open it and to assist the insertion or the
withdrawal of the conducters {e.g. for universal
terminals)
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- or, for rigid conductors by simple insertion. For N/A
the disconnection of the conductors an

operation
other than a pull on the conductor shall be
necessary (e.g. for push-wire terminals).

Universal terminals shall accept rigid (solid or N/A
stranded) and flexible unprepared conductors.
Non-universal terminals shall accept the types of N/A
conductors declared by the manufacturer.
Compliance is checked by inspection and by the N/A
tests of J.89.1 and J.9.2.

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

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

4.8.5 Design and construction of terminals NIA

terminals so designed and constructed that: -

- each conductor clamped individually N/A

- during operaticn of connection or N/A
disconnection

the conductors can be connected or
disconnected

either at the same time or separately

- inadequate insertion of the conducter is N/A
avoided
It shall be possible to clamp securely any N/A

number of conductors up to the maximum
provided for

compliance checked by inspection and tests of N/A
J.9.1and J.9.2.
J.8.6 Resistance to ageing N/A
compliance checked by the test of J.8.3. N/A
J.9 Tests -
Clause 9 applies, by replacing 9.4 and 9.5 by the N/A

following tests

J.9.1 Test of reliability of screwless terminals --
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J.9.1.1 Reliability of screwless system N/A
three ferminals of poles of new samples, with N/A

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

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

Min. cross-section (MM ... mm? N/A
Max. cross-section {Mm?).......c.cooeiinee mmm? N/A
new conductors used each time, except for the N/A

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

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

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

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

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

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

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

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

is obvious.

Min. gross-section (mm?).......cooiiiiieee, mm? N/A
Max. cross-section (Mmm?2)........cociiiiiinnnns mm? N/A
After the test, no wire of the conductor shail have N/A

escaped outside the terminal.

J.9.2 Tests of reliability of tarminals for external N/A
conductors; mechanical strength
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three terminals of poles of new samples fitted N/A
with new conductors of the type and of the
minimum and maximum cross-sectional areas
acc. Table J.2.
Min. cross-section (Mmoo, mm? N/A
Max. cross-section (mm=)...........oiin. mm? N/A
wires of stranded rigid conductors and flexible N/A
conductors reshaped and wires of flexible
conductors fwisted to consolidate the ends.
Pull for 1 min, min. cross-section (N) ................... N N/A
Pull for 1 min, max. cross-section (N)................... N N/A
During the test no noticeable move of conductor N/A
J.9.3 Cyceling test N/A
Universal, rigid conductors - 3 samples N/A
Universal, flexible conductors - 3 samples
Non-universal, sclid conductors - 3 samples N/A
Nen-universal, rigid {solid) stranded conductors - 3 samples N/A
Non-universal, rigid {stranded) stranded conductors - 3
samplas
Non-universal, flexible conductors - 3 samples N/A
Cross-section (MM, mm? N/A
Test current Iy (A) oo A N/A
samples subjected to 192 temperature cycles N/A
Voltage drop after 192 cycles: -
voltage drop, measured at each terminal, at the N/A
end of the 192™ ¢ycle, exceeded not the smaller
of the two following values:
=225 mv N/A
- 1,5 times the value measured after the 24" N/A
cycle
sample |[sample 2| sample 3 -
1
[mV] [(mV] [mV] -
- rigid solid condUEIOrS. ..o N/A
- rigid stranded conductors...........ocoocieiii N/A
- flexible conductors........c..cco e, N/A
Voltage drop after 24" cycle: -
sample [sample 2| sample 3 -~
1
[mV] [mV] [mV] -
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- rigid solid conductors.........oceoe e N/A

- rigid stranded conductors............covi e N/A

- flexible ConduUCtors ..., N/A
after this test: N/A
no changes evidently impairing further use, such

as cracks, defarmations or the like.
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K ANNEX K
Particular requirements for RCCBs with flat quick-connect terminations

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

K.6 Marking and other product information -

in addition to clause 8, addition after the lettered -
itern k)

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

I} manufacturer’s name or trade mark N/A
m) type reference N/A
n) infermation on cross-sections of conductors N/A

and colour code of insulated female connectors
(see Table K.1)

o} the use of only silver or tin-plated copper N/A
alloys
K.8 Requirements for construction and operation -~
Clause 8 applies, with the following exceptions: N/A
subclause 8.1.3 applies, the female connectors N/A
being fitted to the male tabs of the RCCB
replace the contents of 8.1.5 by the following; N/A
K.8.2 Terminais for external conductors N/A
K.8.2.1 Male tabs and female connectors shall be of a N/A

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

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

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

The dimensions of the male tab shall comply N/A
with those specified in Table K.3 and in figures
K2 K3 K4and K5

Dimensions of tabs according Table Measured in mm --
K.3
Minimum [mm] Maximum [mm)] -
A Dimple 0,7 1,0 N/A
Hole 0,5 1,0 N/A
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B Dimple 7,8 min N/A
Hole 7.8 min N/A
C Dimple 0,77 0,84 N/A
Hole 0,77 0,84 N/A
D Dimple 6,20 6,40 N/A
Hole 6,20 6,40 N/A
E Dimple 3.6 4.1 N/A
Hole 43 47 N/A
F Dimple 1,6 2,0 N/A
Hole 1.6 2,0 N/A
J Dimple 8° 12° N/A
Hole 8° 12° N/A
M Dimple 272 25 NIA
Hole -- - -
N Dimple 1,8 20 N/A
Hole --- — -
P Dimple 0,7 1,8 N/A
Hole 0,7 1.8 N/A
Q Dimple 8.9 min --- N/A
Hole 8,9 min - N/A
Dimensions of the female connectar which may N/A
be fitted-on are given in Figure K.6 and in Table
K.4.
| Tameks | Mawe -
B; max | 7,8mm N/A
L, max | 3,bmm N/A
K.9 Tests -
clause 9 applies with the following modifications: N/A
replace the contents of 9.5 by the following text: N/A
K.9.1 Mechanical overload-force N/A
Test done on 10 terminals of RCCBs, mounted N/A
as in normal use when wiring takes place.
Axial push force, and successively the axial pull N/A
force gradually applied to the male tab integrated
in the RCCB
Push 96N N/A
Pull 88N N/A
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No damage accurred {o the tab or to the RCCB N/A
in which the tab is integrated.
addificn to 9.8.3; . N/A
Fine -wire thermocouples shall be placed in such N/A
a way as not to influence the contact or the
connhection area. An example of placement is
shown in fig K.1
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L ANNEX L
Specific requirements for RCCBs with screw-type ferminals for external
untreated aluminium conductors and with aluminium screw-type terminails
for use with copper or with aluminium conductors

L.6 Marking and other product information -~

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

Conductor types accepted: N/A
Copper only [] None N/A
Aluminium only ] A" N/A
Aluminium and copper I AvCu” N/A
Other information concerning the number of Nm N/A

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

RCCB
L.7 Standard conditions for operation in service --
Clause 7 applies N/A
L.8 Constructional requirements -
Clause 8 applies with the following exceptions: : N/A
8152 add the following text at the end of 8.1.5.2; N/A
For connection of aluminium conductors, N/A

RCCBs shall be provided with screw-type
terminals allowing the connection of conductors
having nominal cross-sections as shown in table
L2

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

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

8.1.5.4 replace the taxt of 8.1.5.4 by the following: N/A
Terminals shall allow the conductors to be N/A
connected without special preparation
Compliance is checked by inspection and by the N/A
tests of L.9
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L9 Tests -
Clause 9 applies with the following N/A
madifications/additions:
For the tests which are influenced by the N/A

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

Additionally the test of L.9.2 is carried out on N/A
terminals separated from the RCCB
L92 Current cycling test N/A
This test is carried out on separate terminals N/A
L.9.23 Test arrangement N/A
The general arrangement of the samples shall N/A

be as shown in figure 1.1

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

The test is carried out with conductors according | cross-section: mm? N/A
to table L.5. The length of the test conductor
from the point of entry to the screw-type terminal
specimens to the equalizer shall be as in table
L6

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

minimum conductor length:
mm

L9256 Test method and acceptance criteria N/A

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

Near the end of each current-on period of the N/A
first 24 cycles, the current shall subsequently be
adjusted to raise the temperature of the
reference conductor to 756°C

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

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

500 cycles

For each screw-type terminal; N/A
- the temperature rise shall not exceed 110 K N/A
- the stability factor Sf shall not exceed + 10 °C N/A
ambient air temperature: °C N/A
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max. max. -
temperature rise | stability factor Sf
K] {"Cl
Terminal 1 N/A
Terminal 2 N/A
Terminal 3 N/A
Terminal 4 N/A
Terminal 5 N/A
Terminal 6 N/A
Terminal 7 N/A
Terminal 8 N/A
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ATTACHMENT TO TEST REPORT IEC 61008-1
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES

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

Differences according to......cc..c..... :  ENB1008-1:2012 used in conjunction with
EN 61008-2-1:1994 + A11:1998

Attachment Form No. .......ccooveinne : EU_GD_IECB1008_1F

Attachment Originator .........ccovevee : OVE

Master Attachment..........ccocceeee. :  Dated 2013-01

Copyright © 2013 IEC System for Conformity Testing and Certification of Electrical Equipment
({ECEE), Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) P

GENERAL -
9.11 Short circuit tests -

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

9.11.2.1 b) | Tclerances and test quantities -

voltage (including recovery veoltage): 0, -6% -

TEST SEQUENCE "A" A2 P
replace the complete test sequences "Aq, A"

{1 sample: In= 63A, 1An= 0,03A, type A}

6 MARKING -
6.21 standard marking -
EACH RCCB SHALL BE MARKED IN A DURABLE P
MANNER ACCORDING TO THE FOLLOWING
TABLE Z3.
RCCB MARKED WITH: -
a) The manufacturer's name or trademark ELMARK P
b) Type designation, catalogue number or serial number JEL1 P
c) Rated voltage(s} with the symbo! ~ 415V~ =
? e e g o oslonea s P
e) rated current 63A
U Rated residual operating current (ln) in A or in mA 30mA
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h " Rated making and breaking capacity {Im} N/A
) The degree of protection (only if different from [P20) N/A
k) The position of use (symbol according to (EC 60051), if N/A
necessary
) Rated residual making and breaking capacity {l,m), if N/A
different from rated short-circuit capacity ()
m) The symbel § (S in a square) for type S devices N/A
n symbal of the methad of operation according to Table Z1 P
of 4.1 if the RCCB is functionally dependent on the line
voltage
o) Operating means of the test device, by the letter T T P
(It is recommended to advise the user {o test the device
regularly)
P} Wiring diagram unless the correct mede of operation is P
evident
") QOperating characteristic in presence of residual currents -

with d.c. components

- RCCBs of type AC with the symbol [22] N/A

- RCCBs of type A with the symbol =

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

it
o

B Indication of the terminal for the neutral with "N P

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

™} lass and |y (if different of [4) may be anywhere on the device N/A
or in the catalogue but shall be together.

if a degree of protection higher than P20 is marked N/A
on the device, it shall compiy 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 12t N/A
and the peak current |, withstand capability of the
RCCB. Where this are not stated, minimum values
as given in table 15 apply.

RCCER 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 P
button, open position indicated by "0" 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 N/A
be red and/or marked with "O"

RED shall not be uses for any other push-button P

If a push-button is used for closing the contacts and N/A
is evidently identified as such, its depressed
position is sufficient to indicate the closed position.

If a single push-button is used for closing and N/A
opening the contacts and is identified as such, the
butten 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 N/A
terminals they shall be clearly marked

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

symbol on the device

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

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

removable parts

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

6.Z22 additional marking -

Additional marking to other standards {EN or IEC or N/A
other) or additional reguirements are allowed under
the following conditions:

- The RCCB shall comply with all the requirements N/A
of the additional standard.

- The relevant standards to which the additional N/A
marking refers shall be indicated adjacent to this
marking and shall be clearly differentiated or
separated frem the standard marking accarding
toB.2.1.

Compliance is checked by inspection and by N/A
carrying out alt the test sequences required by the
relevant standard. Equivalent or less severe test
sequences need not be repeated.
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8. Requirements for construction and operation -
8.1 mechanical design --
8.1.1 General -

Not possible to alter the operating characteristics by P

means of external interventions

It shall not be possible to disable or inhibit the P

RCCB function by any means.

In case of an RCCB having multiple settings of N/A

residual operating current, the rating refers to the
highest setting.

8.1.2 Mechanism —

Moving contacts of all poles so mechanically P
coupled that all poles except switched neutral make
and break substantially together

Switched neutral of four-pole RCCBs shall not close N/A
after and shall not open before the other poles

Trip-free mechanism

Possible to switch on and off by hand

No intermediate position of the contacts

M|/ O| T

RCCBs shall provide in the open position an
isolating distance in agcordance with the
requirements necessary to satisfy the isolating
function {see 8.3)

indication of the open and closed position of the P
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 to
indicate the position of the main contacts, this shall
show the colour:

- red for the closed position (ON)

- green for the opened position {OFF)

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

RCCBs shall be designed so that the actuator, front P
plate or cover can only be correctly fitted in a
manner which ensures correct indication of the
contact position (Compliance is checked by
inspection and by the tests of 9.9 and 9.11)

When means are provided or specified by the N/A
manufacturer to lock the operating means in the
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apen pasition, locking in that position shall only be
possible when the main contacts are in the open
position. (Compliance is checked by inspection ,
taking into account the instructicns of the
manufacturer)

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

When an indicator light is used this shall be lit when N/A
the RCCRB is in the closed position

The indicator light shalt not be the only means to N/A
indicate the closed position.

The action of the mechanism shall not be P
influenced by the position of enclosures or covers
and shall be independent of any removable part.

If the cover is used as a guiding means for push- P
puttons, it shall not possible to remove the buttens
from the outside

Operating means securely fixed, not possible to P
remove them without a tool.

For "up-down" operating means the contacts are P
closed by the up movement.

9.15 Test: -

- The RCCB is mounted and wired as in normal P
use.

- Test circuit according to figure 4.

A residual current equal to 1,5 |,y is passed by
closing Sg, the RCCB having been closed and the
operating means being held in the closed position.
The RCCE shall trip.

Test repeated by moving the operating means P
slowly (1 s) to a position where the current starts to
flow. Tripping shall occur without further movement.

Clearances and creepage distances (internal and external parts)

The minimum required clearances and creepage P
distances are based on the RCCB

being designed for operating in an environment
with pollution degree 2

Compliance is checked by inspection and/or by P
measurement and in addition for item 1 by the {est
of 9.7.7.1.
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However, the clearances of item 2 and 4 may be N/A
reduced provided that the tests at rated impulse
voltage are withstood
The insulating materials are classified into Material P
Groups on the basis of their comparative tracking
index (CTI) acc. to |EC 60864-1 and measured
according to I1EC 60112
Clearances [mm] Uy, 4kV -
minimum clearances [mm] -~
1. between live parts which are separated when P
the main contacts are in the open position 4.3mm
2, between live parts of different polarity >5,0mm P
3. between circuits supplied from different sources, N/A
one of which being PELV or SELV
4. between live parts and; -
- accessible surfaces of operating means >5,0mm P
- screws or other means for fixing covers which N/A
have to be removed when mounting the RCCE
- surface on which the RCCB is mounted N/A
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts >10,0mm
- metal frames supporting flush-type RCCBs >10,0mm
Creepage distances [mm] (see table 5) -
Material group P
e [
illa X
li ]
! []
mirimum creepage distances -
(mm]
1. between live parts which are separated when >4.5mm P
the main contacts are in the open position
2. between live parts of different pclarity >5,0mm P
3. between circuits supplied from different sources, NiA
one of which being PELV or SELV
4. between live parts and: -
- accessible surfaces of operating means =5,0mm P
- screws or other means for fixing covers which N/A
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have to be removed when mounting the RCCB

- surface on which the RCCB is mounted N/A
- screws or other means for fixing the RCCB N/A
- metal covers or boxes N/A
- other accessible metal parts =>10,0mm P
- metal frames supporting flush-type RCCB >10,0mm P
8.1.4 Screws, current-carrying parts and connections -
8.1.4.1 Connections withstand mechanical stresses P
oceurring in normal use.
Screws for mounting the RCCB are not of thread- P
cutting type.
Screws and nuts which are operated when P
mounting and connecting
9.4 Test according to cl. 9.4: -
- 10 times (screw & / torque Nm) & mm Nm N/A
- 6 times (screw @ / torque Nm) @5,9 mm; 2,5Nm P
Plug-in connections are tested by plugging the N/A
RCCB in and pulling it out five times.
After the test the connection shail not have become P
lcose nor shall their electrical function be impaired.
8.1.4.2 Screws with a thread of insulating material operated N/A
when mounting the RCCB; correct introduction
ensured,
8.1.4.3 Electrical connections contact pressure not P

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

8.1.4.4 Current carrying parts of -

- 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
8.1.5 Terminals for external conductors -
8.1.5.1 Terminals ensure the necessary contact pressure --
Compliance is checked by inspection and by the P

tests of 9.5 for screw-type terminals, by specific
tests for plug-in or bolt-on RCCBs included in the
standard, or by the tests of: Annex J, as relevant for
the type of connection

Annex J: N/A
RCCBs with screwless type terminals for external
copper conductors
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Torgue -~
Z mm Nm @5,9mm 2,5Nm
Max. cross-sect.  mm?

9.6.1 Pull test: -
Min. cross-section {mm?) .........cccceeiiiviiieccnieee et | 1,0mm? -
Max. cross-section (mm?}........c.ccoceieiviiieeien, | 18mMm? -
TOrque s (NI ..o 1| 1,67Nm -
Pull (N) for 1 min......occooiieiiieiiee v | 50F100N --
During the test no noticeable move of conductor P

952 Min. cross-section (Mmm?) .........ccccceveevienieiariienn 0 | 1,0mm?2 -
Max, cross-section (Mmm?) ..o D1emm? -
Torque %a (NP ..o | 1,67NM -

The conductor shows no damage

Terminals not worked loose and no damage

9563 Nominal cross-sections from .........c..coeeeeeeeeeere | 1,0 to 18mm?2 -
Number of strands ... | 7 --
@ of strands (MM)......ccciiiiiiiece s | 2,14MM -
Torque %a (NMY oo ooieeececeeeeeeeeceeecee oo | 1,B7NM -
After the test no strand of conductor escaped P
outside
Rated current Range of nominal cross (A)

sections to be clamped* (mm3?)

Rigid (solid Flexible

or stranded) conductors

conductors
< 13 1 to 2,5 1 tc 2,5
>13<18 1 to 4 1 to 4
>16<25 15 to B8 15 to 6 1,0 to 25 mm? for Rigid
> 25 < 32 25 to 10 2,5 to 6
> 32 <50 4 to 16 4 to 10 conductors
> 50 < 80 10 to 25 10 to 16 2 ;
-~ 80 < 100 16 to 35 16 to 25 1,0 to 16 mm? for flexible
=100 <125 24 1o 50 25 to 35 conductors

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

8.1.6.3 Means for clamping the conductors in the terminals P
dc not serve to fix any cther component. (See tests
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of sub-clause 9.5)

8.1.54

Terminals for |y < 32 A allow the connection of
conductors without spacial preparation.

N/A

8.1.5.5

Terminals have adequate mechanical strength and
metric ISO thread or equivalent. (See tests of sub-
clauses 9.4 and 9.5.1)

8.1.56

Clamping of conductor without undue damage to
conductor. {See tests of sub-clause 9.5.2)

8.1.5.7

Clamping of conducter reliably and between metal
surfaces. (See tests of sub-clauses 9.4 and 9.5.1)

8.1.5.8

Terminals so designed or positioned that no
conductor can slip out while the clamping screws or
nuts are tightened. {See tests of sub-clause 9.5.3)

8.1.5.9

Terminals so fixed or located that they do not work
loose when the clamping screws or nuts are
tightened or loosened. (See tests of sub-clause 9.4)

8.1.5.10

Clamping screws or nuts of terminals for the
protective conductors adequately secured against
accidental loosening and not possible to unclamp
without a tool.

N/A

8.1.5.11

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

8.1.21

Non-interchangeability

N/A

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

Compliance is checked by inspection.

N/A

8.1.22

Mechanical mounting of ptug-in type RCCBs

N/A

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

N/A

8.1.22.1

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

N/A

8.1.22.2

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

N/A

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

N/A

8.2

Protection against electric shock

Live parts not accessible in normal use
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For RCCBs other than plug-in type, external parts, P
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.

Linings N/A
- reliably fixed N/A
- adequate thickness and N/A
- mechanical strength N/A

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

insulating material or be provided with bushings or
similar devices of insulating material.

Such devices N/A
- reliably fixed N/A
- adeguate mechanical strength N/A

For plug-in RCCBs external parts other than screws N/A

or other means for fixing covers, which are
accessible, shall be of insulating material.

Metallic operating means insulated from live parts. N/A

Metal parts of mechanism not accessible, insulated P
from accessible metal parts, from metal frames (for
flush-type), from screws or other means for fixing
the base and from metal plates.

Possible to replace plug-in RCCBs easily with-out N/A
touching flive parts.

Lacquer or enamel not considered {o provide P
adequate insulation.

0.6 Test: Standard test finger -
Straight test finger with a force of 75 N for 1 min at | 75N, 1min, 35°C P
35°C +2°C
Enclosures or covers not deformed to such an P
extent that live parts can be touched.

8.9 Resistance to heat -
RCCB sufficiently resistant to heat P

9.13.1 Test: -

- without removable covers............ 1h (100 £ 2) °C | 1h, 100°C P
- removable covers.......................... 1Th{70+2)°C N/A
No change impairing further use and no flow of P

sealing compound that live parts are exposed

No access to live parts even with test finger with a P
force not exceeding 5 N.
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The RCCB shall trip with a test current of 1,25 I,y - [23ms

break time not exceeding the value for 1,y in table 1

Marking still legible after test

9.13.2

Ball pressure test for external parts of insulating
material necessary to retain current-carrying parts
or parts of the protective circuit in position:

-T=125x2°C

125°C

After 1 h @ of impression £2 mm

1,5mm

9.13.3

Ball pressure test for external parts of insulating
material not necessary to retain current-carrying
parts or parts of the protective circuit in position:

[(1T=70z2°C

70°C

7= +2°C

(40°C + max. temperature rise of sub-clause
9.8)

1,0mm

N/A

& of impression £ 2 mm

8.10

Resistance to abnormal heat and to fire

External parts of insulating material are not liable to
ignite and to spread fire under fault or overload
conditions.

9.14

Glow-wire test

- External parts of insulating material necessary to
retain current-carrying parts or parts of the
protective circuit in position ...l

960(Enclosure)

- All other external parts of insulating material ........

650(Handle)

No visible flame and no sustained glowing

No flames(Handle)

Flames and glowing extinguish within 30 s after
removal

5,6s(Enclosure)

No ignition of tissue paper or scorching of the
pinewood board

TEST SEQUENCE "B"
replace the complete test sequence "B”

(3 samples: In= B83A, l5,= 0,03A, type A)

B4 B5 B6

8

requirements for construction and operation

8.3

dielectric properties and isolating capability

RCCBs have adequate dislectric properties

8.7

test of dielectric properties and isolating capability

9.7.11

Parts which can be removed without a tool are
removed, spring lids kept open, inlet openings are

N/A
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left open and if kncck-outs one is opened.

9712 Test conditions: 92% -
48 h in humidity cabinet 26°C
RH =91% to 95%

T=201t030°C £1°C

9.71.4 The samples show no damage P

9.7.2 Insulation resistance of the main circuit measured B4 B5 B6 -
between 30 and 60 min after this treatment with 500 [MQ] MQ] [MQ]
V DC after 5 s;

a) between the terminals which are electrically >500MG | »500M | > 500MQ P
connected together when the RCCB is in the
closed position............cc i =2 MQ

b) between each pele and the others connected >500MQ | >500MQ2 | > 500M0 P
together (electronic components, connected
between poles being disconnected) ............... =2 MQ

¢) with the RCCB in the closed position, between all | *500MQ | >500MQ | > 500MQ P
pcles connected together and the frame,
including a metal foil in contact with the
outer surface of the internal enclosure of
insulating material, ff any............cccooei, =5 MQ

d) between the frame and a metal foil in contact N/A
with the inner surface of the lining of insulating
material..........ccccei =25 MQ

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

) et 2000V | 2000 | 2000 | 2000
D) ctactric component, corncte beesen plss bing diconncted ... 2000V | 2000 | 2000 | 2000
) DTN 2000V | 2000 | 2000 | 2000
B) ettt 2500 V N/A

No flashover or breakdown P

9.7.4 Insulation resistance of auxiliary circuits measured B4 B5 B& -
with 500 V DC after 1 min: M) MQ) IMQ]

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 ... =2 MQ

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

Rated voltage of Test voltage (V) -
auxiliary circuits
{a.c.ord.c)

<30 600
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>30<50 1000

> 50 < 110 1500

> 110 <250 2000

> 250 < 500 2500 v

1) between all auxiliary circuits and the frame N/A
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
No flashover or perforation N/A
9.7.5 Secondary circuit of detection transformers --
No insulation test, provided that no connection with N/A

accessible metal parts or with protective conductor
or live parts exists.

9.7.6 Capability of control circuits connected to the main --
cireuit of withstanding high DC voltages due to
insulation measurements

RCCB fixed on metal support in closed position with P
all control circuits connected as in service.
Open test voltage 600 V +25/ -0V 600 600 800 P

Maximum ripple 5%

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

Applied for 1 min

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

9912 Verification of the correct operation in case of P
sudden appearance of residual current by closing
54
Type In A lan A Standard values of break time and -
nen-actuating time at a residual current equal to
[ 2 lnn 5l 5lawor | BA-200A, la €) —
0,25Aa) | 500Ab)
General | Any <0,03 03 0,15 - 0,04 0,04 0,04 -
value
Max.
break
0,03 0,3 0,15 - 0,04 0,04 0.04 fimes -
=003 03 0,15 0,04 - 0,04 0,04 -
] =25 »(,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. -
nen-
actuatin
g times

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

b) The test are only made during varification of the -
correct operation as mentioned in 9.9.1.2 d) but in
any case values exceeding the lower limit of the
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cvercurrent instantaneous tripping range are not
tested.
c¢) The test is made with a current |4 equal to the -
lower [imit of the overcurrent instantaneous
tripping range according to type B, C or D, as
applicable
9923 Verification of the correct operation in case of p
sudden appearance of residual current by closing

5S4, (S5 and RCCR in closed position):

Maximum break times at: [ms] [ms] [ms] --
- lan 38 36 39 P
- 2 lan 29 30 29 P
-5 |ay0r - - - N/A
-0,25 A 19 21 21
-500 A 8 7 7

No value exceeds the relevant specified limiting

value

Additional test for type S: -

Minimum non-actuating time at: fms] [ms] [ms] -
2 AN et 0,13 s N/A
" 2 AN e e e 0,06 s N/A
B AN et e 0,05s N/A
SB00 A 0,045 N/A

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

closed position, the test voltage is suddenly

established by closing the test switch S, for min.

non-operating times acc. table 1

9.7.7 verification of impulse withstand voltages (across clearances and across solid insulation)
and of leakage current across open contacts

9.7.7.1 verification of impulse withstand voltage across the open contacts (suitAbility for
isolation)
The test is carried out on an RCCB fixed on a metal P
support
The impulses are given by a generator producing P

positive and negative impulses having a front time of
1,2us, and a time to half-value of 50ps

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

The test voltage is applied between the line terminals P
connected together and the load terminals connected
together with the contacts in the open position

Three positive impulses and three negative impulses are P
applied, the interval between consecutive impulses being
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Verdict

at least 1 s for impulses of the same polarity and being
at least 10 s for impulses of the opposite pofarity.

rated impulse withstand voltage [kV]:

see level of test laboratory [m]

test voltage (acc. Table 15} [kV]:

no disruptive discharges during the test

8.7.72

verification of impulse withstand voltage for the parts not tested

in9.7.71

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

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

A first 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, as applicable.

N/A

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

N/A

In both cases three positive impulses and three
negative impulses are applied, the interval

between consecutive impulses being at least 1 s for
impulses of the same polarity and at least

10 s for impulses of the opposite polarity.

N/A

rated impulse withstand voltage [kV]:

see level of test laboratory [m]

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

no disruptive discharges during the test

§.7.7.3

verification of leakage currents across open conta

cts {suitability for isolation)

Each pole of RCCB having been submitted to the
test 0f 9.11.2.2, 9.11.2.3, 9.11.2.4a), 9.11.2.4b),
9.11.2.4c) is supplied at a voltage 1,1 times its
rated operational voltage, the RCCB being in the
open position

The leakage current flowing across the open
contacts is measured and shall not exceed 2mA
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No tripping during tests P

8.4 Temperature rise -

Temperature rises do not exceed the limiting values P
stated in table 7.

Cross-section (mm?#) 16mms? -
9.8.1 Ambient air temperature (°C) 22°C -

9.8.2 Test current Iy (A) untit steady state values are 63A -
reached.

Four pole RCCBs:
Current passing through

- 3 phase poles (1)

TW|W| 0| T

- neutral and adjacent pole (2)
Pars ... Temperature rise K [K] K] K]

Terminals for external connections...................... 65 52 53 53

External parts liable to be touched during manual 8 10 10 P
operation of the RCCB, including operating means
of insulating material and metallic means for
coupling insulated operating means of several poles

External metallic parts of operating means........... 25 - - - N/A

Other external parts, including that face of the RCCB 20 21 21 P
in direct contact with the mounting surface.............. 60

9.20 Verification of resistance of the insulation against an impulse voltage --

RCCB fixed on metal suppert in closed position and P
wired as in normal use.

Impulse voltage 1,2 / 50 us with a peak value of. -

- & kV between the phase pole(s) connected P
together and the neutral pole or, in absence of
the neutral pole, on one pole taken at random

- 8 kV between the metal support connected to P
terminal(s) for the protective conductor(s)
and all poles connected together

No unintentional disruptive discharge P
8.16 Reliability -

RCCBs operate rellably even after long service. P
9.22.2 Test with 28 cycles at 40 £ 2°C -

Cross-section {Mm?) ...l | 18MM? -
Torgue 25 (NM) .o | 1,67NM -
Testcurrent Iy (A) oo e | B3A -
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- with current passing ..o 21h
-without current. ... 3h

For 4 pole RCCBs with 3 overcurrent protected
poles only 3 poles lcaded

At the end of the last period of 21 h with current K] K] K] --
passing the temperature rise of the terminals shall
not exceed 65K

52 55 54 P
After cool down the RCCB shall trip with a test [ms] [ms] [ms] -
current of 1,25 I,y - break time not exceeding the
value for |y in table 1

21 23 22 P
Test switch S; and RCCB in the closed position, test P
voltage established by closing the test switch S,.

9.23 Verification of ageing -
168 h at 402 2°C .. i | A0°C -
Testcurrent Iy (A} o | B3A --
Cross-section (Mm?) ..ot | 18mMm?2 -
Electronicparts at 1.1 Uy | 48TV --

After cool down:

- electronic parts show no damage

The RCCB shall trip with a test current of 1,25 Iy - [ms] [ms] [ms] -
break time not exceeding the value for |,y in table 1

28 27 23

Test switch S; and RCCB in the closed position, test

voltage established by closing the test switch S,

TEST SEQUENCE "C" C4 C5 Cs P

(3 samples: In= 63A, [an= 0,03A, type A)

TESTS C; -
8 requirements for construction and operation -
8.6 Mechanical and electrical endurance --

RCCBs shall be capable of performing an adeguate P

number of mechanical and electrical operations.
9.10.3 After test: -
modify:

a) 200V 900V ooV

b) 200V goov 900V
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c) apov 200V goov P
d) N/A

TEST SEQUENCE "D" Da D5 D6 P
(3 samples: In= 63A, 1,,= 0,03A, type A)
TEST Dg

9924 Verification of the correct operation in case of
modify. sudden appearance of residuai current between
5 |an and 500A among the following list:

5A - 10A - 20A - 50A - 100A - 200A

by closing 3, {S; and RCCB in closed position):
- bA (value 1 between 5A and 200A) 16ms 16ms 16ms
- 10A (value 1 between 5A and 200A) 13ms 12ms 12ms
- 20A (value 1 between 5A and 200A) 11ms 10ms 10ms
- 50A (value 1 between 5A and 200A) 10ms 9ms 7ms
- 100A {value 1 between 5A and 200A) 9rms 9ms 8ms
- 200A {value 1 between 5A and 200A) 7ms 8ms 7ms

No value exceeds the relevant specified limiting
value

TEST D - P

8 requirements for construction and operation -

(W] T|(O|(TV|O|@

8.12 RCCBs functionally dependent on line voltage -

RCCBs functionally dependent on the line N/A
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

9.17.1 Limiting value of the line voltage Uy N/A
replace by:

Uw applied to the line terminals and progressively V] V] V] -
lowered to attain zero within about 30s until
automatic aopening occurs

All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) e SV -
Residual current 1,25 140 covvviviieneeeioee e 125w =A -

Tirme corresponding to value for a4y in table 1 [ms] [rms] [ms] -
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No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below Uy
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] -
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 Uy N/A
Voltage off and cn 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 fine terminal only being energized (replace
the title by)
8.11 Test device -
REPLACE
BY:
RCCBs provided with a test device
RCCBs with rated residual current of 30mA:
Ampere-turns produced when operating the test Ampere-turns produced by
device dO not exceed 1,66 times the ampel’e turns test device: 94i0 m||||ampere
produced by lan turns
1,66 times the Ampere turns
produced by lAn: 89,6
milliampere-turns
RCCBs with rated residual current other than 30mA: N/A
Ampere-turns produced when operating the test N/A
device do not exceed 2,5 times the ampere turns
produced by la
Not possible to energize the circuit on the load side P
by operating the test device when the RCCB is in
the open position
9.12.2 Mechanical impact P
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test acc. 9.12.2.1 for al! types, in addition by the
tests of:

-9.12.2.2 for RCCBs intended to be mounted on a
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
position of which depends solely on their
connections.

N/A

81222

replace by:

RCCBs for rall mounting downward vertical force of
50 N for 1 min, upward vertical force of 50 N for
1 min

Plug-in RCCBs designed for surface mounting are
mounted complete with the appropriate means for
the plug-in connection but without cables being
connected and without any cover-plate.

N/A

RCCB shall not become loose during test and no
damage impairing its furtheruse ....................... :

D4 -
D5 -
D6 -

9.12.2.3

replace by:

Plug-in type RCCBs, the holding in position of which
depends solely on their connections, are mounted,
complete with the appropriate plug-in base but
without cables being connected and without any
cover-plate, on a vertical rigid wall. A force of 20 N
is applied to the RCCB perticn at a point equidistant
between the plug-in connections, without jerks for 1
min (see Figure Z4).

N/A

TEST SEQUENCE "D"
(3 samples: In=63A, l5,= 0,03A, type AC)

D8

TEST D,

8.9.24
modify:

Verification of the correct operation in case of
sudden appearance of residual current between
5 [,y and 500A among the following list:

5A - 10A - 20A - 50A - 100A - 200A

by closing S;, (85 and RCCB in closed position):

- BA (value 1 between 5A and 200A)

- 15ms

- 10A (value 1 between 5A and 200A)

- 13ms

- 20A (value 1 between 5A and 200A)

- 11ms

- 50A (value 1 between 5A and 200A)

- 12ms

- 100A (value 1 between 5A and 200A)

- 9ms

- 200A (value 1 between 5A and 200A)

- 9ms

No value exceeds the relevant specified limiting

U |(OV|(T|OW|OV|(T| T
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value
TEST Dy - =
3 requirements for construction and operation -
8.12 RCCBs functionally dependent on line voltage --
RCCBs functionally dependent on the line N/A
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
g.17.1 Limiting value of the line voltage Uy N/A
replace by:
Uy applied to the line terminals and progressively V] &% V] -
lowered to attain zerc within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) ..o |V --
Residual current 1,25 lan oo ooeeveeiieiie . | 1,25 0 = A -
Time corresponding to value for [4y in table 1 [ms] [ms] [ms] -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below U,
8.17.2 Verification of behaviour in case of failure of the line valtage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] --
the main contacts:
a) RCCBs opening without delay N/A
- ho value exceeds 0,5 5 N/A
- no tripping shall oceur if the voltage is switched N/A
off for a time not exceeding 0,03 s
b) RCCBs opening with delay NIA
Values within the range indicated by manufacturer to ms NIA
RCCBs classified 4.1.2.1b): switch off at Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
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9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized (replace
the title by)

8.11 Test device -
REPLACE
BY:

RCCBs provided with a test device
RCCBs with rated residual current of 30mA:

Ampere-turns produced when operating the test Ampere-turns produced by
device do not exceed 1,66 times the ampere tuns | test device: 80,4 milliampere
produced by |AN turns

1,66 times the Ampere turns
produced by 1An: 99,6
milliampere-turns

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 iy

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

g9.12.2 Mechanical impact
test acc. 8.12.2.1 for all types, in addition by the
tests of:
-9.12.2.2 for RCCBs intended to be mounted on a P

rait 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
cannections.

9.12.2.2 RCCBs for rail mounting downward vertical force of P
repface by: |50 N for 1 min, upward vertical force of 50 N for

1 min

Plug-in RCCBs designed for surface mounting are N/A

mounted complete with the appropriate means for
the plug-in connection but without cables being
connected and without any cover-plate.

RCCB shall not become loose during test and no D8 - P
damage impairing its furtheruse ........................ :
9.12.2.3 Plug-in type RCCBs, the holding in position of which N/A

replace by: | 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
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is applied to the RCCB portion at a point equidistant
between the plug-in connections, without jerks for 1
min (see Figure Z4).
9.11.2.3¢c) |Tests "D2" D2-4 D2-5 D28 P
(3 samples: In= 63A, 1,,= 0,03A, type A)
modify: Test voltage 110% of rated phase to neutral voltage P
for the pole exclusively for the neutral
TEST SEQUENCE E
E4 E5 ES6 P
{3 samples: In= 63A, [,,= 0,03A, type A)
9.11.2.4a) |Verification of the coordination at the rated 6000A 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:
B) e e E4 - OK P
E5-OK
E6 - OK
DY e B4 - OK P
E5 - OK
E6 - OK
B o e ; E4-OK P
E5 - OK
E6 - OK
- N/A
) E4
E5 -
E6 -
P
No flashover or breakdown ..o :
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 U, N/A
replace by:
Uy applied to the line terminals and progressively V] V] V] --
lowered o attain zero within about 30s until
automatic opening occurs
N/A
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All values less than 0,7 Uy N/A
Tripping test: N/A
Test vOtage (V) e, Y -
Residual current 1,25.0an..ccoovvviiiiiii, 11,2581, = A -
Time corresponding te value for |,y in table 1 [ms] [ms] [ms] -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below Uy,
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] --
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 Uy, N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by | residual current, the neutral and one line terminal only being energized (replace
the title by)
9.11.2.2 Verification of the rated making and breaking B30A P
capacity (A 1M ;
modify: After the tests no damage impairing further use
9.7.3 Dielectric strength test of the main circuit at test
veltage of 2 Un for 1 min:
B bbb . |E4-0OK P
E5-OK
E6 - OK
D) et e . |E4-0K P
E5-0OK
E6 - OK
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B o E4-OK P
E5-OK
E6 - OK
) e et E4 - N/A
ES -
E6 -
No flashover or breakdown ..., . |E4- P
E5 -
E6 -
9.17 Verification of the behaviour of RCCBs opening automatically in case of -
failure of the line voltage
8.17.1 Limiting value of the line voltage U, N/A
replace by:
Uy applied to the line terminals and progressively V] vl I\ -
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) .o |V -
Residual current 1,25 lan .o ivviriiciiccn e 11,250 = A -
Time corresponding to value for I,y in table 1 [ms] [ms] [ms] --
No value exceeds the specified limiting values N/A
Not possibfe to close the apparatus by manual N/A
operating means below Uy
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] -
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 Uy N/A
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Voltage off and on at the line side: N/A
No automatically closing N/A
9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and one line terminal only being energized frepiace
the title by)
TEST SEQUENCEF P
(3 samples: In= 63A, iAn= 0,03A, type A) F7 F8 F9
9.11.2.4b) |Verification of the coordination at the rated making 6304 P
and breaking capacity (A). 1M ... :
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:
F7-0K P
= U O URRUI
Fg8-0OK
F9-0OK
D) ottt F7-OK P
F8 - OK
F9 - OK
F7 - CK p
B et et
F8 - CK
F9 - OK
) oo (P N/A
F8 -
F9 -
P
No flashover or breakdown ..., :
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 U, N/A
replace by:
Uy applied to the line terminals and progressively ™ V] V] --
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) oo | -
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Residual current 1,28 0an . ocovvviviivieeeeeeecviiiiinnnnnns | 1,20 g = A -
Time corresponding to value far |y in table 1 [ms] [ms] [ms] --
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below U,
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCGCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] -
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 Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
8.17.4 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)
8.11.2.4¢) | Verification cof the coordination at the rated RalDA P
conditional residual short-circuit current (A): 1Ac .:
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:
F7-0K P
B et e e et e e
F8- 0K
F9 - OK
F7 -
D) et oo oK P
F8 - OK
F9-OK
F7-0K P
) oot
F8 - OK
F9 - OK
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D - |F7- NiA
F8 -
F9 -
No flashover or breakdown ... : k7 P
F8 -
Fg-
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 Uy N/A
replace by:
Uy applied to the line terminals and progressively V] V] V] --
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvaltage (V). ..o Y -
Residual current 1,25 a8 oo | 1,25 0 = A -
Time corresponding to vaiue for | in table 1 [ms] [ms] fms]) -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below Uy
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of (ms] [ms] [ms] -~
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 0,33 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 Uy N/A
Voltage off and on at the line side: N/A
No automatically closing N/A
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9.17.4 Verification of the correct operation of RCCBs with 3 or 4 poles, in presence of a N/A
replace by: |residual current, the neutral and cne line terminal only being energized (replace
the title by)
TEST SEQUENCE F p
(3 samples: IN=10A, IAn= 0,3A, type AC) F10  F11
9.11.2.4b)y | Verification of the coordination at the rated making 5004 P
and breaking capacity (A): Im ... :
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 - OK P
= OSSP PP
F11-0K
F12 - OK
B et F10- 0K P
F11-0K
F12-0OK
F10-0OK =
o3 T TSRO
F11-0K
F12 - OK
0-
Q) o F N/A
F11 -
F12 -
P
No flashover or breakdown ........c..coeeieveie, :
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 Uy N/A
repface by:
Un applied to the line terminals and progressively V] V] \%! -
towered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) ool |V --
Residual current 1,25 1an - oocvverieeiieiiiiiiieee | 1,280 = A -
Time corresponding to value for |,y in table 1 [ms] Ims] [ms] -
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Clause Requirement + Test Result - Remark Verdict
No vaiue exceeds the specified limiting values N/A
Not possible to close the apparatus by manual NIA
operating means bhelow U,
9.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms) [ms] ims] --
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 Uy N/A
Voltage off and on at the line side; N/A
No automatically closing N/A
8.17.4 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 cne line terminal only being energized (repface
the title by)
9.11.2.4c) |Verification of the coordination at the rated 60004 P
conditional residual short-circuit current (A): 1Ac .-
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- OK P
B) e
F11-0K
F12 - OK
10 -
D e F10- oK P
F11-0K
F12 - OK
F10- OK P
o) SO PR URRRR PP PP :
F11 - 0K
F12 - OK
F10 -
) oo et N/A
F1i1 -
F12 -
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Clause Requirement + Test Result - Remark Verdict
No flashover or breakdown ...+ | 10° P
F11 -
F12 -
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 U, N/A
replace by:
Uy applied to the line terminals and progressively V] V] V] -
lowered to attain zero within about 30s until
automatic opening occurs
N/A
All values less than 0,7 Uy N/A
Tripping test: N/A
Testvoltage (V) ..o TV --
Residual current 1,25 an e [ 1,25 40 = A -
Time corresponding to value for |y in table 1 [ms] [ms] [ms] -
No value exceeds the specified limiting values N/A
Not possible to close the apparatus by manual N/A
operating means below Uy
8.17.2 Verification of behaviour in case of failure of the line voltage N/A
replace by:
RCCRB supplied with Uy and line voltage, then N/A
switched off
Time interval between switching off and opening of [ms] [ms] [ms] --
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 Uy 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 (repface
the title by}

modify: TEST SEQUENCE "G" G7 G8 G9 P
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Clause Requirement + Test Result - Remark Verdict
(3 samples: In= 63A, 15,= 0,034, type AC)
9.22 Verification of reliability
9.22.1 Climatic test
modify: TEST SEQUENCE "G" G10 G11 G12
(3 samples: In= 10A, I5,= 0,3A, type A)
9.22 Verification of reliability P
9.22.1 Climatic test P
TEST SEQUENCE "H” H1 H2 H3 P
(add the new test sequence)
(3 samples: In= 63A, l,,= 0,03A, type A)

8 requirements for construction and operation -

add: Behaviour of RCCBs at low ambient air temperature -
821

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

ada: Verification of the correct operation at low ambient air temperature for RCCBs --
89.21 for use at temperatures between
-25° Cand +40° C

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

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

RCCBs in ON-position without load
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 cne pole {see
figure 4a)

T T|T|(TT

- general type: (ms] [ms} [ms] -

break time at 1,25 |,y not exceeding the value for 3 24 26 P
lan in table 1

- S-type: [ms] [ms] | [ms] -

break time at 2,5 |,y not exceeding the value for N/A
2 |y in table 1

Additionally for RCCBs of type A

Break time with pulsating d.c. residual currents of

- 1,25 Ian (general type)
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Clause Requirement + Test Result - Remark Verdict
-25 lan (S-type) N/A
Multiplied by: [ms] [ms] [ms] -
1,4 forly > 0,01 A 25 28 21 P
2 forlyw=001A N/A
at o = 0%l (test circuit figure 4b) P
After test possible to switch on the RCCB without P
presence of residual current
TEST SEQUENCE "H" H4 H5 Hé6 P
{add the new test sequence)
(3 samples: In= 10A, 1,,= 0,3A, type AC)
8 requirements for construction and operation --
add: Behaviour of RCCBs at low ambient air temperature -
871
RCCBs for use between -25°C and +40°C operate P
reliably at low ambient air temperature
add: Verification of the correct operation at low ambient air temperature for RCCBs --
9.21 for use at temperatures between
-25° C and +40° C
RCCBs mounted in enclosure with degree of P
protection IP 55 and connected for normal use
RCCBs in a test chamber at +23°C + 2°C and P
rH 20% + 3%
RCCBs in ON-position without load P
FFive test cycles performed acc. to figure Z6 P
No tripping during cycles P
At the end of last 6 h period at -25°C an a.c. P
residual current is passed through one pole (see
figure 4a)
- general type: [ms] [ms] [ms] -
break time at 1,25 |,y not exceeding the value for 26 30 24 P
Iany in table 1
- S-type: [ms] [ms] [ms] --
break time at 2,5 |,y not exceeding the value for N/A
2 Iy in table 1
Additionally for RCCBs of type A N/A
Break time with pulsating d.c. residual currents of N/A
-1.25 sy {general type) N/A
-2,5 lw (S-type) N/A
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Clause Requirement + Test Result - Remark Verdict
Multiplied by: [ms] [ms] [ms] -
1,4 for Iy > 0,01 A N/A
2 forly,nws001A N/A
at o = 0°el (test circuit figure 4b) N/A
After test possible to switch on the RCCB without N/A
presence of residual current
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replace table A.1 by:

ANNEX A (NORMATIVE)

Test sequence and number of sampies to be submitted for certification purposes

Table A.1 - Test sequences

Test sequence

Clause or subciause

Test ( or inspection)

A 8 Marking
81.1 General
8.1.2 Mechanism
8.3 Indelibility of marking
8.1.3 Clearance and creepage distances (external paris only)
9.15 Trip free mechanism
9.4 Reliability of screws, current-carrying parts and connections
9.5 Reliabillty of terminais for external conductors
0.8 Protection against electric shock
9.13 Resistance to heat
813 Clearances and creepage distances (intemal parts)
9.14 Resistance to abnormal heat and to fire
B 9.7 Dielectric properties
9.8 Temperature-rise
9.20 Resistance of insulation against impuise voltages
8222 Reliability at 40°C
9.23 Ageing of electronic components
c 9.10 Mechanical and electrical endurance
Do 9.9 Residual operating characteristics
D 817 Behaviour in case of fallure of the line voliage
D .19 Unwanted tripping
Behavigur in case of surge currents
9.21 D.C. components
9.11.2.3 a)h) Performance at lag
9.18 Test device
9.12 Resistance {0 mechanical shock and impact
.18 Non-operating currant under overcurrent conditions
D2 9.11.2.3¢) Verification of the suitability of RCCBs for use in IT-systems
E 9.11.2.4 a) Coordination at l.e
9.11.2.2 Performance at in
F 9.11.2.4 b) Coordination at I,
©.11.2.4 ¢) Coordination at ls.
G 9.22.1 Reliability (climatic iests)
Gy 9.21 Verification of correct operation at low Ambient air temperaiure of RCCBs for use of -25°C to +40°C
H® IEC 61543 Table 4 -T1,1 Harmeonics, interhanmonics
IEC 61543 Table 4 -T1.2 Signalling voltage
IEC 61543 Table 5-T2.3 Surges
| {EC 81543 Table 5 -T2.1 Conducted sine-wave voltages or currents
IEC 61543 Table 5 -T2.5 Radiated high-frequency phenomena
IEC 61543 Table 5 -T2.2 Fast transients (burst)
J IEC 61543 Table 5-T2.6 Conducted commen mode disturbances in the frequency range
lower than 150 kHz
JEC 61543 Tabte 6 -T3.1 Electrostatic discharges
a) For devices containing a continuously operating osciflator, the test of CISPR 14-1 shall be carried cut on the samples prior to the

fests of this sequence.
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replace table A.2 by:

Table A.2 - Number of samples for full test procedure

Test sequence ® Number of samples Minimum number of Maximum number of
accepted samples " samples for repeated
tests ©
A 143 143" -
B 3 2 3
c 3 2 3
D 3 24 3
D, 3 3 3
E 3 2¢ 3
3 2° 3
Gp 3 2 3
Gy 3 2 3
H*® 3 2 3
$° 3 2 3
J°e 3 2 3
a) In total a maximum of three test sequences may be repeated.
b) It is assumed that a sample which has not passed a test has not met the requirements due to

workmanship or assembly defects which are not representative of the design.
c) In the case of repeated tests, all test results must be acceptable.

d) All samples shall meet the requirements in 9.9.2, 9.98.3, and 9.11.2.3, as appropriate. tn addition,
permanent arcing or flashover between poles or between poles and frame shall not occur in any
sample during tests 0f 9.11.2.2, 9.11.2.4 2), 9.11.2.4 by or 9.11.2.4 c).

e) At the manufacturer's request, the same set of samples may be subjected to more than one of
these test sequences.

f) Test 9.14 shall applied to 3 additional new samples
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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
2-poles ¥ 9 3-poles #00 4-poles
Al 1 max. rating I 1 max. rating Iy 1 max. rating Jn
min. rating law min. rating lan min. rating s
B 3 max. rating In 3 max. rating In 3 max. rating Iy
min. rating lax min. raiing lan min. rating law
C 3 max. rating Iy 3 max. rating |y 3 max. rating Iy
min. rating lan min. rating lan min. rating law
Dy + Dy 3 max. rating Iy 3 max. rating I 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
Do 1 for all other ratings of lay
Ds 3 max. rating In 3 max. rating In 3 max. rating In
min. rating lan min. rating lan min. rating lay
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 In 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 Iy
max. rating layn max. rating lsn max. rating fan
Go 3 max. rating Iy 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lay min. rating lay
G, " 3 max. rating tw 3 max. rating Iy 3 max. rating Iy
min. rating lan min. rating lan min. rating lan
3 min. rating by 3 min. rating Iy 3 min. rating Iy
max. rating lay max. rating [an max. rating lan
H 3" samples of the same
rating
In chosen at random
min. rating lsn
3™ samples of the same
rating
In chosen at randem
min. rating lan
J 3 ™ 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 sarmples 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} teleted
d) deleted
e) deleted
fy This column is omitted when 4-pole RCCBs have been tested.
Q) If only one value of lsn is submitted, min. rating lay and max. rating 1,y are replaced by lan.
h} Only the highest number of pole.
i} deleted
i Three additional samples of the minimum number of poles, with ratings | and s chosen at random, shall be used for the
test of 9.14.
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Clause Requirement + Test Result - Remark Verdict
ANNEX J N/A
Particular requirements for RCCBs with screwless type terminals for external
copper conductors
N/A
J.6 Marking -
replaces:
In addition to Clause 8, the following requirements N/A
apply:
Marking on the RCCB or N/A
if the space available is not sufficient on the N/A
smallest package unit or in technical information
Marking indicating the length of insulation to be N/A
removed hefore insertion of the conductor into the
terminal shown on the RCCB
Manufacturer shall provide information in his N/A
literature, on the maximum number of conductors
which may be clamped.
ANNEX ZB N/A
Special national conditions
Germany | The use of RCCBs of type AC is not permitted N/A
ANNEX ZC N/A
A-deviations
Austria subclause 4.1, Table Z1 is not valid in Austria N/A
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Clause Reguirement + Test Result - Remark Verdict
Table Z3 - Requirements for marking
Marking on the RCCB itself Product
infarmation in

the catalogue

if, for small The following | Alternatively | Any remaining
Each RCCB shall be marked in a durable manner with all or, | devices the information the following | information not
for small apparatus, part of the following data: space available | may be information marked shall
The minimum requirements are indicated by the symbol "X" | does not allow | marked on may be on he given in the
ali the data to the side or the inside of | manufacturer's
be marked, at on the back any cover catalogues.
least the of the device | which has to
following and be visible | be removed
information only hefore in order to
shall be the device is | connect the
marked and installed. supply wires.
vigible when
the device is
installed.
a) | The manufacturer's name or trademark X
b) | Type designation, catalegue number or serial number X
c} | Rated voltage{s} with the symbol ~ X
d) [ Rated frequency, if the RCCB is designed for frequencies X
other than 50Hz
e) | rated current
f} | Rated residual operating current (ls-) in A or in mA
h) | rated making and breaking capacity (lm) XM
i} | The degree of protection {only if different from IP20) X
k} | The position of use (symbol according to {EC 60051), if X
necessary
I} | Rated residual making and hreaking capacity (lsm), if X
different from rated short-circuit capacity (lm)
mj)| The symbol § (S in a square) for type S devices X
n} | symbol of the method of aperation according to Table Z1 of X X
4.1 if the RCCB is functionally dependent on the line voltage
@) | Operating means of the test device, by the letter T (**) X
p) | Wiring diagram unless the correct mode of operaticn is X X
evident
r) | Operating characteristic in presence of residual currents with
d.c. components
- RCCBs of type AC with the symbol {7 X
- RCCBs of type A with the symbol =3 X
s) | RCCBs according to 4 Z2 marked with the symbol X
(sncwflake enclosing -25)
t) | Indication of the terminal for the neutral with "N" X
u) | Additional marking of performance to other standards or X

additional requirements according to 6.22

ki
hr)

lam and |y {if different of 1,,) 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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Clause

Requirement + Test

Result - Remark

Verdict

Photo of sample:
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Clause

Requirement + Test

Result - Remark

Verdict

Photo of sample;
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Clause

Requirement + Test

Result - Remark

Verdict

Photo of sample:
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Clause Requirement + Test

Result - Remark

Verdict

Phaoto of sample:
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