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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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476 INTERNATIONAL ELECTROTECHNICAL COMMISSION

477

478

479 PROTECTIVE DEVICES BASED ON SEMICONDUCTOR TECHNOLOGY FOR
480 HOUSEHOLD AND SIMILAR USE

481

482 Part 1: Semiconductor Residual current operated Circuit-Breakers with
483 integral Overcurrent protection for

484 household and similar uses

485

486

487 FOREWORD

488 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
489 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
490 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
491 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
492 Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
493 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
494 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
495 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
496 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
497 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
498 consensus of opinion on the relevant subjects since each technical committee has representation from all
499 interested IEC National Committees.

500 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
501 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
502 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
503 misinterpretation by any end user.

504 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
505 transparently to the maximum extent possible in their national and regional publications. Any divergence between
506 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
507 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
508 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
509 services carried out by independent certification bodies.

510 6) All users should ensure that they have the latest edition of this publication.

511 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
512 members of its technical committees and IEC National Committees for any personal injury, property damage or
513 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
514 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
515 Publications.

516 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
517 indispensable for the correct application of this publication.

518 9) [IEC/IEC and ISO] [draws/draw] attention to the possibility that the implementation of this document may involve
519 the use of (a) patent(s). [IEC/IEC and ISO] [takes/take] no position concerning the evidence, validity or
520 applicability of any claimed patent rights in respect thereof. As of the date of publication of this document,
521 [IEC/IEC and ISO] [had/had not] received notice of (a) patent(s), which may be required to implement this
522 document. However, implementers are cautioned that this may not represent the latest information, which may
523 be obtained from the patent database available at https://patents.iec.ch [and/or] www.iso.org/patents. [IEC/IEC
524 and ISO] shall not be held responsible for identifying any or all such patent rights.

525 IEC 63464-1 has been prepared by subcommittee 23E: Circuit-breakers and similar equipment
526 for household use, of IEC technical committee 23: Electrical accessories. It is an International
527 Standard.

528  The text of this International Standard is based on the following documents:

Draft Report on voting

23E/XX/FDIS 23E/XX/RVD
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529
530 Full information on the voting for its approval can be found in the report on voting indicated in
531 the above table.

532 The language used for the development of this International Standard is English.

533  This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
534  accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
535 at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
536 described in greater detail at www.iec.ch/publications.

537 The committee has decided that the contents of this document will remain unchanged until the
538  stability date indicated on the IEC website under webstore.iec.ch in the data related to the
539 specific document. At this date, the document will be

540 e reconfirmed,

541 e withdrawn,

542 e replaced by a revised edition, or

543 e amended.

544
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INTRODUCTION

The introduction is an optional/conditional element of the text.

For rules on the drafting of the introduction, refer to the ISO/IEC Directives, Part 2:2021,

Clause 13.
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551 PROTECTIVE DEVICES BASED ON SEMICONDUCTOR TECHNOLOGY FOR

552 HOUSEHOLD AND SIMILAR USE

553

554 Part 1: Semiconductor Residual current operated Circuit-Breakers with
555 integral Overcurrent protection for

556 household and similar uses

557

558

559

560 1 Scope

561 This international standard applies to semiconductor residual current operated circuit breakers
562  with integral overcurrent protection (SC-RCBOs) for household and similar uses, for rated
563  voltages not exceeding 440 V AC with rated frequencies of 50 Hz, 60 Hz or 50/60 Hz or 400V
564 DC, rated currents not exceeding 125 A and rated short-circuit capacity not exceeding 25 000 A.

565  These devices are intended to provide fault protection, the exposed conductive parts of the
566 installation being connected to an appropriate earth electrode, and to protect against
567  overcurrents the wiring installations of buildings and similar applications. In accordance with
568 IEC 60364-4-42, SC-RCBOs with a rated residual operating current not exceeding 300 mA can
569  also be used to provide protection against fire hazards due to a persistent earth fault current.

570 SC-RCBOs having a rated residual operating current not exceeding 30 mA for AC and not
571 exceeding 80m A at DC are used to also provide additional protection in the case of failure of
572 the protective provisions against electric shock.

573 SC-RCBOs are protective devices with semiconductor switching elements and, for isolation
574  function, mechanical switching elements connected in series, performing simultaneously the
575  functions of detection of the residual current, of comparison of the value of this current with the
576 residual operating value and opening of the protected circuit when the residual current exceeds
577 this value. SC-RCBO also perform the function of making, carrying and breaking overcurrent
578 under specified conditions.

579  The requirements for SC-RCBOs comply with the general safety requirements of IEC 60755
580 series.

581 SC-RCBOs are intended to be operated by ordinary or uninstructed persons and designed not
582 to require maintenance.

583 The requirements of this document apply for standard conditions. Additional requirements can
584 be necessary for SC-RCBOs used in locations having more severe environmental conditions.
585 SC-RCBOs are intended for use in an environment with pollution degree 2 and overvoltage
586 category lll.

587 SC-RCBOs are suitable for isolation.

588 SC-RCBOs, with the exception of those with an uninterrupted neutral, are suitable for use in
589 IT systems.

500 SC-RCBOs of the general type are resistant to current surges, including the case where surge
591 voltages (as a result of switching transients or induced by lightning) cause loading currents in
592  the installation without occurrence of flashover.

593 SC-RCBOs of type S are considered to be sufficiently proofed against unwanted tripping even
594 if the surge voltage causes a flashover and a follow-on current occurs.
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This document also applies to SC-RCBO having the possibility of changing specific settings,
provided that the means for changing from one setting to another is not accessible in normal
service and that the setting cannot be changed by ordinary persons.

This document also applies to SC-RCBOs with one 2-poles, 3-poles or 4-poles input and several
2-poles, 3-poles or 4 poles outputs as defined in Annex K.

This document also applies to SC-RCBO with the ability to be configured (either locally or
remotely). This document does not apply to SC-RCBO with an external auxiliary supply.

This document is intended to be used as a stand-alone standard.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61009-1:2024

EC 61000-4-5 Edition 3.1 2017-08 (Reference to be added to IEC 63464-1 with the test)

IEC 61000-4-12 Edition 3.0 2017-07 (Reference to be added to IEC 63464-1 with the test)

Normative reference to be completed at later stage

3 Terms and definitions

For the purposes of this document, the terms and definitions given in |[EC 62873-4 and the
following apply.

If in the following terms and definition are new descriptions defined compared to |EC 62873-2,
the new terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1

Semiconductor residual current operated circuit-breaker with integral overcurrent
protection

SC-RCBO

residual current operated circuit-breaker designed to perform the functions of protection against

overloads and/or short circuits which integrates power semiconductor switching elements and
isolation contacts connected in series.

NOTE 1 to entry: The term “solid state” is often used as a synonymous of “semiconductor”.

[SOURCE: IEC 62873-2:2016, modified — " which integrates power semiconductor switching
elements and isolation contacts connected in series" has been added]
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631 3.1.1

632 Semiconductor non-hybrid RCBO

633 SC-RCBO without additional mechanical switching elements in parallel to the power
634  semiconductor switching elements.

635  3.1.2

636  Semiconductor hybrid RCBO

637  SC-RCBO with additional mechanical contacts in parallel to the power semiconductor switching
638  elements.

639 3.2

640 Isolation contacts

641 mechanical contacts ensuring the suitability for isolation of the SC-RCBO and able to make,
642 carry and break the rated current.

643  [SOURCE: IEC 60947-10, 3.9]

644 3.3

645 Open position

646  <of a SC-RCBO> position in which the predetermined clearance between open contacts in the
647 main circuit of the SC-RCBO is secured.

648 [SOURCE: IEC 62873-2:2016 © IEC 2016, 3.3.20, modified — In the definition, "<of a
649 mechanical switching device>" has been replaced by "<of a SC-RCBO>" and “RCD” has been
650 replaced by “SC-RCBQ”.]

651 3.4

652 Standby position

653  <of a SC-RCBO> position in which the current of the main circuit is interrupted and limited to
654 the standby current.

655 NOTE 1 to entry: Standby position is an intentional state of an SC-RCBO waiting for a closing or opening command
656 and not a transitory phase of a switching operation.

657 NOTE 2 to entry: Isolation is not provided in this position

658 3.5

659 Closed position

660 <of a SC-RCBO> position in which the predetermined continuity of the main circuit of the SC-
661 RCBO is secured

662 [SOURCE: IEC 62873-2:2016 © IEC 2016, 3.3.19, modified — In the definition, "<of a
663 mechanical switching device>" has been replaced by "<of a SC-RCBO>" and “RCD” has been
664 replaced by “SC-RCBQ”.]

665 3.6

666 Parallel mechanical contacts

667 <of a SC-RCBO> integral mechanical switching elements in parallel to the power
668 semiconductor.

669 [SOURCE: IEC 60947-10, 3.10]

670 3.7
671 Power semiconductor
672 semiconductor component used to make, carry and break the current in the main circuit

Documents

Document Sharing Hub

17

Full document details: 25/30461045 DC


http://www.avadocuments.com/doc/25-30461045-dc
http://www.avadocuments.com/doc/25-30461045-dc

673
674
675
676

677

678
679
680
681

682

683
684

685

686

687
688
689
690
691

692

693
694

695

696
697

698
699
700

701
702
703

704

705
706
707

708
709

710

711
712

713
714

IEC CD 63464-1 © IEC 2025

3.8

Standby current

<of a SC-RCBO> electric current which flows through each overcurrent protected pole, with SC-
RCBO in standby position, under defined testing conditions

[SOURCE: IEC 60947-10, 3.16 modified]

3.9

Main circuit

<of a SC-RCBO> all the conductive parts or components of the SC-RCBO, included in the circuit
which is intended to carry, make, or break the current to the load

[SOURCE: IEC 62873-2:2016 © IEC 2016, 3.3.23, modified by this new definition]

3.10
Maximum admissible short-circuit current rate of rise

Ai
(At)max
maximum admissible rate of rise of the short-circuit current assigned to the SC-RCBO.

3.1

Limitation time

tL

interval of time between the onset of the short-circuit current and the time when the let-through
current is reached.

[SOURCE: IEC 60947-10]

3.12
Mechanical switching pole

pole designed to close and open an electric circuit by means of isolation contacts.

NOTE 1 the mechanical switched pole could be a switched neutral pole in AC supply systems or and switched m-
pole in DC supply systems.

NOTE 2 Example is given in Figure 23.
3.13
Overcurrent protected pole

pole provided with an overcurrent release designed to make, carry and break the current in an
electric circuit by means of the controlled conductivity of a power semiconductor and in series
with isolation contact.

NOTE Example is given in figure Figure 23.

3.14
Remote control
control of an operation at a point distant from the controlled switching device

NOTE to entry: Remote control covers analogue or digital input, wireless or wired communication in combination with
software.

[SOURCE: IEC 60050-441:2000, 441-16-07, modified by adding note]

3.15
Uninterrupted neutral

current path, not interrupted and not overcurrent protected, intended to be connected to the
neutral conductor of the installation in AC supply systems.
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715  [SOURCE: |[EC 60050-442:199§, 442-01-51]

716 NOTE Example is given in Figure 23.
717 3.16
718 Uninterrupted M

719  current path, not interrupted and not overcurrent protected, intended to be connected to the
720 midpoint conductor of the installation in DC supply systems.

721 [SOURCE: |[EC 60050-442:199§, 442-01-51] modified

722 NOTE Example is given in Figure 23.

723 3.17

724  Current setting (of an over-current release)

725 value of the operating current for which the release is adjusted and in accordance with which
726 its operating conditions are defined

727 [SOURCE: 441-16-46]

728  3.18

729 Instantaneous tripping current setting

730 Setting of the instantaneous tripping current for which the release is adjusted and in accordance
731 with which its operating conditions are defined

732 3.19

733 Residual operating current setting

734 Setting of the Residual operating current for which the release is adjusted and in accordance
735  with which its operating conditions are defined

736  3.20

737 Residual non-operating current setting

738  Setting of the Residual non-operating current for which the release is adjusted and in
739  accordance with which its operating conditions are defined

740  3.21
741 Short circuit operation setting
742 Setting of the final position due to short circuit (L to L/N only)

743 3.22
744 Overload operation setting
745  Setting of the final position due to overload (L to L/N only)

746 3.23
747 Maximum switchable inductance
748 L

max

749  <of a SC-RCBO> maximum value of the circuit inductance for which the device is capable of
750 breaking the prescribed current at a stated DC voltage under prescribed conditions of use and
751 behaviour

752 3.24
753 Maximum switching voltage
754 U

sw

755  <of a SC-RCBO> maximum peak value of a transient overvoltage due to a switching operation
756 of the circuit breaker, measured across each protected pole
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757 3.25
758 Individual pole rated operational voltage
759 Ugq

760  <of a SC-RCBO> voltage rating of each individual protected pole of a SC-RCBO for DC supply
761 system

762  3.26

763 Let-through current

764 maximum instantaneous value of current attained during the breaking operation of a switching
765  device or a fuse

766 NOTE This concept is of particular importance when the switching device or the fuse operates in such a manner that
767 the prospective peak current of the circuit is not reached.

768 [SOURCE: 441-17-12]

769 4 Classification

770 4.1 According to the use of parallel mechanical contacts

771 4.1.1 Semiconductor non-hybrid RCBOs, see 3.1.1

772 4.1.2 Semiconductor hybrid RCBOs, see 3.1.2

773 4.2 According to the supply system

774 4.2.1 SC-RCBO for AC supply system

775  4.2.2 SC-RCBO for DC supply system

776 4.3 According to the existence of a standby position

777 4.3.1 SC-RCBO without standby position

778  4.3.2 SC-RCBO with standby position for functional switching

779  4.3.3 SC-RCBO with standby position as reaction to overcurrent (short circuit /

780 overload L to L/N only for AC or L+/L-to M or L+ to L- for DC)
781 NOTE This classification needs to be considered together with classification 4.15.2 e) and f).
782 NOTE several classifications can apply

783 4.4 According to the supply conditions
784 NOTE 1 Assuming the initial position is closed position since the device can only operate when in closed position.
785 NOTE 2 By “change state”, changing between closed position, standby position and open position is meant.

786  4.4.1 SC-RCBO operating correctly on the occurrence of residual current or
787 overcurrent within the voltage range of 1,1 Ue and zero volt

788  The SC-RCBO operates with any number of supply conductors connected.
789  The SC-RCBO does not change state in the event of loss of supply.

790 4.4.2 SC-RCBO operating correctly on the occurrence of residual current or
791 overcurrent within the voltage range 1,1 Ue and Ux and going in the open
792 position in the event of loss of supply

793  The SC-RCBO goes into the open position (with or without delay) in the event of loss of supply
794 and remains in open position after restoration of the supply voltage.
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4.4.3 SC-RCBO operating correctly on the occurrence of residual current or
overcurrent within the voltage range 1,1 Ue and Ux and going in the standby
position in the event of loss of supply

4.4.3.1 The SC-RCBO goes into the standby position (with or without delay) in the
event of loss of supply and remains in standby position after restoration of
the supply voltage.

4.4.3.2 The SC-RCBO goes into the standby position (with or without delay) in the
event of loss of supply and returns to closed position after restoration of the
supply voltage.

4.5 According to the possibility of adjusting the residual operating current
4.51 SC-RCBO with a single value of rated residual operating current
4.5.2 SC-RCBO with multiple settings of residual operating current by fixed steps
4.6 According to their operation in response to the type of residual current
4.6.1 Classifications for AC supply systems

4.6.1.1 SC-RCBO of type AC

4.6.1.2 SC-RCBO of type A

4.6.1.3 SC-RCBO of type F

4.6.1.4 SC-RCBO of type B

4.6.2 Classification for DC supply systems

4.6.2.1 SC-RCBO of type DC for smooth direct current

4.6.2.2 SC-RCBO of type DC+ for smooth and non-smooth direct current

Type DC+ also covers type DC.

4.7 According to time-delay (in the presence of a residual current)

4.7.1 SC-RCBO without time-delay: type for general use

4.7.2 SC-RCBO with time-delay: type S for selectivity

4.8 According to the protection against external influences

4.8.1 Enclosed-type SC-RCBO (not requiring an appropriate enclosure)
4.8.2 Unenclosed-type SC-RCBO (for use with an appropriate enclosure)
4.9 According to the type of terminals

4.9.1 SC-RCBO with screw-type terminals for copper conductors

4.9.2 SC-RCBO with screwless-type terminals for copper conductors

NOTE Related terminal requirements for SC-RCBOs equipped with these types of terminals are given in
IEC 62873-3-1.

4.9.3 SC-RCBO with flat quick-connect terminals for copper conductors

NOTE Related terminal requirements for SC-RCBOs equipped with these types of terminals are given in
IEC 62873-3-2.
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4.9.4 SC-RCBO with screw-type terminals for aluminium conductors

NOTE Related terminal requirements for SC-RCBOs equipped with this type of terminal are given in IEC 62873-3-
3.

4.10 According to the number of poles and current paths
4.10.1 According to the number of poles and current paths for AC supply systems

4.10.1.1 Single-pole SC-RCBO with one overcurrent protected pole and uninterrupted
neutral (two current paths)

4.10.1.2 Two-pole SC-RCBO with one overcurrent protected pole
4.10.1.3 Two-pole SC-RCBO with two overcurrent protected poles
4.10.1.4 Three-pole SC-RCBO with three overcurrent protected poles

4.10.1.5 Three-pole SC-RCBO with three overcurrent protected poles and
uninterrupted neutral (four current paths)

4.10.1.6 Four-pole SC-RCBO with three overcurrent protected poles

4.10.1.7 Four-pole SC-RCBO with four overcurrent protected poles

NOTE Examples of SC-RCBOs according to this classification are given in Figure 24.

4.10.2 According to the number of poles and current paths for DC supply systems

4.10.2.1 Single pole SC-RCBO with one overcurrent protected pole and uninterrupted
M (two current paths)

4.10.2.2 Two pole SC-RCBO with one overcurrent protected pole and one mechanical
switching pole

4.10.2.3 Two pole SC-RCBO with two overcurrent protected poles (M/L+, L-/L+, M/L-)

4.10.2.4 Two pole SC-RCBO with two overcurrent protected poles and uninterrupted
M (three current paths)

4.10.2.5 Three pole SC-RCBO with two overcurrent protected poles and one
mechanical switching pole

4.10.2.6 Three pole SC-RCBO with three overcurrent protected poles
NOTE Examples of SC-RCBOs according to this classification are given in Figure 25

4.11 According to the instantaneous tripping current

4.11.1 B-type

NOTE This classification applies to SC-RCBOs with integral overcurrent protection based on IEC 60898-1 for AC
and IEC 60898-3 for DC

4.11.2 C-type

NOTE This classification applies to SC-RCBOs with integral overcurrent protection based on IEC 60898-1 for AC
and IEC 60898-3 for DC

4.11.3 D-type

NOTE This classification applies to SC-RCBOs with integral overcurrent protection based on IEC 60898-1 for AC
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867 4.11.4 TB-Type
868 4.11.5 TC-Type
869 4.11.6 TD-Type

870 4.12 According to the direction of current flow and overcurrent protection in DC
871 supply systems (applicable for 4.2.2)

872 4.12.1 SC-RCBO with overcurrent protection in both directions of the current

873 4.12.2 SC-RCBO with overcurrent protection only in one direction of the current, and
874 preventing current flow in the opposite direction

875 4.12.3 SC-RCBO with overcurrent protection only in one direction of the current, and
876 not preventing current flow in the opposite direction

877 NOTE This classification is under consideration.

878 NOTE Examples are given in Figure 27.

879 4.13 According to polarity of the SC-RCBO

880 4.13.1 Polarized SC-RCBO (+/-/M for DC; L/N for AC)

881 4.13.2 Non-polarised SC-RCBO

882 NOTE Example is given in Figure 26 for SC-RCBOs in AC supply systems and Figure 27 for SC-RCBOs in DC supply
883 systems.

884 4.14 According to the supply side of the device
885 4.14.1 SC-RCBO to be supplied on one specific side (one side supplied SC-RCBO)

886 SC-RCBO intended to be supplied from one defined set of connection terminals only.

887 4.14.2 SC-RCBO to be supplied on any side (any side supplied SC-RCBO)

888 SC-RCBO intended to be supplied from any set of connection terminals.

889 NOTE Example is given in Figure 26 for SC-RCBOs in AC supply systems and Figure 27 for SC-RCBOs in DC supply
890 systems.

891 4.15 According to possibility of changing settings
892 4.15.1 Without the possibility of changing settings

893 4.15.2 With the possibility of changing settings
894  The following settings can be changed:

895 a) Current setting (of an over-current release)

896 b) Instantaneous tripping current setting

897 c) Residual operating current setting

898 d) Residual non-operating current setting

899 e) Short circuit operation setting (L to L/N)

900 f) Overload operation setting (L to L/N)

901 g) Remote functional switching

902 h) Time delay
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903 4.16 According to the single pole voltage rating U, for DC applications
904 4.16.1 SC-RCBOs with each protected pole rated at Uyq = U,

905 4.16.2 SC-RCBOs with each protected pole rated at Ue1 < Ue

906 4.17 According to the withstanding of surge current to earth caused by impulse
907 voltages

908 4.17.1 6 kV, 3 kA prospective current
909 4.17.2 4 kV, 2 kA prospective current

910 This classification is intended to be installed with an SPD declared by the manufacturer

911 4.18 According to the method of controlling the operation
912 4.18.1 With remote control of the operation

913 4.18.2 Without remote control of the operation

914  4.19 Software update (version of firmware)

915 Under consideration

916  4.20 Software upgrade (e.g., additional functionality)

917 Under consideration
918
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919 5 Characteristics of SC-RCBOs

920 5.1 Summary of characteristics

921 The characteristics of an SC-RCBO shall be stated in the following terms:

922 - rated voltages (see 5.2.1);

923  — rated current [, (see 5.2.2);

924  — rated frequency (see 5.2.3);

925  — short circuit characteristics (see 5.2.4);

926 — rated residual operating current I, (see 5.2.5);

927 - rated residual non-operating current 15, (see 5.2.6);

928 - rated residual making and breaking capacity /5, (see 5.2.7),

929 — time-delay, if applicable (see 5.2.10);

930 — operating characteristics in the case of residual currents with DC components (see 5.2.8);
931 — degree of protection (see );

932 — ranges of overcurrent instantaneous tripping (see 5.3.12)

933 — maximum admissible short-circuit current rate of rise (see 5.2.4.2)
934 — minimum operating voltage Ux (see 5.2.11);

935 5.2 Rated quantities and other characteristics
936 5.2.1 Rated voltages

937 5.2.1.1 Rated operational voltage (U,)

938  The rated AC or DC operational voltage of an SC-RCBO is the value of voltage, assigned by
939  the manufacturer, to which its performance is referred.

940 NOTE The same SC-RCBO can be assigned a number of rated operational voltages and associated performance
941 characteristics.

942 5.21.2 Individual pole rated operational voltage (Ugy4)

943  The individual pole rated operational voltage of a DC SC-RCBO, is the value of voltage,
944  assigned by the manufacturer, to which its performance is referred.

945 5.2.1.3 Rated insulation voltage (U;)

946 Unless otherwise stated, the rated insulation voltage is assumed to be equal to the highest
947 rated operational voltage assigned to the SC-RCBO.

948 Where the rated insulation voltage assigned by the manufacturer exceeds the highest rated
949  operational voltage of the SC-RCBO, the dielectric test voltages and creepage distances shall
950 be chosen for that rated insulation voltage in accordance with |[EC 60664-1..

951 5.21.4 Rated impulse withstand voltage (Uimp)

952  The rated impulse withstand voltage of an SC-RCBO shall comply with the values given in 5.3.7

953  5.2.2 Rated current (7,))

954  The current assigned by the manufacturer which the SC-RCBO can carry in uninterrupted duty,
955 at a specified reference ambient air temperature.
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956 The reference calibration temperature is 30 °C. If a different reference calibration temperature
957  for the SC-RCBO is used, the effect on the overload protection of cables shall be taken into
958  account, since this is also based on an ambient air temperature of 30 °C, according to
959  installation rules (see Clause 523 of IEC 60364-5-52:2009).

960 5.2.3 Rated frequency

961 The rated frequency of an SC-RCBO according to 4.2.1 is the power frequency for which the
962 SC-RCBO is designed and to which the values of the other characteristics correspond.

963 NOTE A number of rated frequencies can be assigned to the same SC-RCBO.
964 5.2.4 Short-circuit characteristics

965  5.2.4.1 Rated short-circuit capacity (/.,)

966  The rated short-circuit capacity of an SC-RCBO is the value of the ultimate short-circuit breaking
967  capacity assigned to that SC-RCBO by the manufacturer for the rated operational voltage, under
968  specified conditions.

969 NOTE A SC-RCBO having a given rated short-circuit capacity (/) has a corresponding service short-circuit capacity
970 (1;) (see Table 39).

971 For AC, a rated short-circuit breaking capacity requires that the SC-RCBO shall be able to break
972 any value of short-circuit current up to and including the value corresponding to the rated
973  capacity at a power-frequency recovery voltage corresponding to the prescribed test voltage
974  values and at any power factor not less than those required in clause 9.11.5.

975 For DC, the SC-RCBO shall be able to break any current upon the following conditions:

976 — the rate of rise of the current not exceeding the maximum admissible short-circuit current
977 rate of rise (see 5.2.4.2) declared in the product documentation,

978 — the circuit inductance not exceeding the maximum switchable inductance Lmax (see 3.23)
979 declared in the product documentation.

980  The minimum Lmax value is 160 pH.

981 5.2.4.2 Maximum admissible short-circuit current rate of rise
Ai
982 (E)max

983 Maximum admissible rate of rise of the short-circuit current (see 3.10) assigned to that SC-
984  RCBO by the manufacturer, under the conditions specified in 9.24. It is expressed in A/ps.

985 5.2.5 Rated residual operating current (1,,,)

986  The value of residual operating current, assigned by the manufacturer, at which the SC-RCBO
987 shall operate under specified conditions.

988 For an SC-RCBO having multiple settings of residual operating current, the highest setting is
989 used to designate it.

990 5.2.6 Rated residual non-operating current (1,,,)

991 The value of residual non-operating current at which the SC-RCBO does not operate under
992 specified conditions. The standard value of residual non-operating current is defined in 5.3.5.
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5.2.7 Rated residual making and breaking capacity (I,,,)

The RMS value of the AC component of residual prospective current, assigned by the
manufacturer, which an SC-RCBO can make, carry and break under specified conditions.

5.2.8 Operating characteristics in response to the type of residual current for SC-
RCBOs for AC supply systems according to classification 4.2.1

5.2.8.1 SC-RCBO type AC

An SC-RCBO for which tripping is ensured for residual sinusoidal alternating currents, whether
suddenly applied or slowly rising.

5.2.8.2 SC-RCBO type A
An SC-RCBO for which tripping is ensured:

— as for type AC;
— for residual pulsating direct currents; and
— for residual pulsating direct currents superimposed on a smooth direct current of 0,006 A

with or without phase-angle control, independent of polarity, whether suddenly applied or slowly
rising.

5.2.8.3 SC-RCBO type F

A SC-RCBO for which tripping is ensured:

— as for Type A;

— for composite residual currents which may result from circuits supplied between phase and
neutral or phase and earthed mid point conductor; and

— for residual pulsating direct currents superimposed on smooth direct current of 0,01 A.

The above specified residual currents may be suddenly applied or slowly rising.

NOTE Operation in case of alternating current superimposed with smooth DC residual current is assumed to be
covered by the test of pulsating DC superimposed with smooth DC residual current.

5.2.8.4 SC-RCBO type B
A SC-RCBO for which tripping is ensured as for Type F and in addition:

— for residual sinusoidal alternating currents up to 1 000 Hz;

— for residual alternating currents superimposed on a smooth direct current of 0,4 times the
rated residual current (/5,) or 10 mA, whichever is the highest value;

— for residual pulsating direct currents superimposed on a smooth direct current of 0,4 times
the rated residual current (/,,) or 10 mA, whichever is the highest value;

— for residual direct currents which may result from rectifying circuits, i.e.
¢ two-pulse bridge connection line to line for two-, three- and four-pole devices;

e three-pulse star connection or six-pulse bridge connection for three- and four-pole
devices;

— for residual smooth direct currents.

The above specified residual currents may be suddenly applied or slowly increased independent
of polarity.
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1031 5.2.9 Operating characteristics in response to the type of residual current for SC-
1032 RCBOs for DC supply systems according to classification 4.2.2

1033  5.2.9.1 SC-RCBO of type DC for smooth direct current

1034 A SC-RCBO for which tripping is ensured for residual smooth direct currents, whether suddenly
1035  applied or slowly rising.

1036  5.2.9.2 SC-RCBO of type DC+ for smooth and non-smooth direct current

1037 A SC-RCBO for which tripping is ensured for residual smooth direct currents and residual non
1038  smooth direct currents, whether suddenly applied or slowly rising.

1039 NOTE Type DC+ is under consideration
1040 5.2.10 SC-RCBO type S

1041 A time-delay SC-RCBO which complies with the relevant part of Table 1 or Table 2, if applicable

1042 Table 1 — Standard limit values of break time and non-actuating time
1043 for alternating residual currents (RMS values) for type AC and A
Standard limit values of break time and non-actuating time(s)
for type AC and A in the event of
alternating residual currents (RMS values)
1 1
n An 51, or| 5Ato 500 A
1 27 51 An
Type A A An An An 1 g25A23|200A0 | orl,°
<0,03 0,3 0,15 0,04 0,04 0,04
General any Maximum
> 0,03 0,3 0,15 0,04 0,04 0,04 break times
> 0,03 0,5 0,2 0,15 0,15 0,15
Minimum
S 2 25 non-
> 0,03 0,13 0,06 0,05 0,04 0,04 actuating
times

a8  Value for this test to be decided by the manufacturer.

The tests are only carried out during the verification of the correct operation according to 9.9.1.2.4. For SC-
RCBOs, values exceeding the lower limit of the overcurrent instantaneous tripping range are not tested.

¢ For SC-RCBOs, the test is carried out with a current /,, equal to the lower limit of the overcurrent instantaneous

tripping range according to type B, C, D or T, as applicable. For the tests of 9.9.1.2.5 and 9.9.1.2.6 2), the
current [, is established so that the vector sum 1, + I is equal to the lower limit of the overcurrent

instantaneous tripping range, according to type B, C, D or T, as applicable.

1044
1045 Table 2 — Standard maximum values of break time for half-wave residual currents
1046 (RMS values) for type A
Standard maximum values of break time for type A in the event of half-wave
pulsating residual currents (RMS values) equal to
In IAn
Type 1,4 IAn 2 IAn 2,8 IAn 4 IAn 7 IAn 0,35 A 0,5A 350 A 2
A A
< 0,03 0,3 0,15 0,04 0,04
General Any 0,03 0,3 0,15 0,04 0,04
> 0,03 0,3 0,15 0,04 0,04
S 225 > 0,03 0,5 0,2 0,15 0,15
@ For SC-RCBOs, this value shall be limited to the lower limit of the overcurrent instantaneous tripping ranges
according to type B, C, D or T, as applicable.
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1047
1048 Table 3 — Type B RCDs - Standard values of break time and non-actuating time for
1049 residual direct currents which result from rectifying circuits and for residual smooth
1050 direct current
Standard values of break time and non-actuating time at a
residual operating current (/,) equal to
s
In IAn
Type A A 21y, | 414, | 1014, 5A,10 A,
20 A, 50 A,
100 A, 200 A
a
General | Any value Any value 0,3 | 0,15 | 0,04 0,04 Maximum break times
0,5 0,2 | 0,15 0,15 Maximum break times
S > 25 > 0,030
0,13 | 0,06 | 0,05 0,04 Minimum non-actuating times
For Type B SC-RCBOs any value exceeding the lower limit of the overcurrent instantaneous tripping range
are not tested.
2 The tests are only made during the verification of the correct operation as mentioned in 9.9.1.5.3 b)
according to Figure 6a, and 9.9.1.5.4 b) according to Figure 6b.
1051

1052 Table 4 — Standard limit values of break time and non-actuating time for direct residual

1053 current for type DC (DC supply system)
Standard limit values of break time and non-actuating time (s) for type DC in
I} ] event of direct residual currents equal to
Type n An
A A Iyn | 200 | 31, | 0,5AC| 1A, 2A, 5A, 10A,
20A, 50A, 100A
General | Any value | Any value | 0,32 | 0,152 | 0,04 @ 0,04 0,4° Maximum break times
0,5¢@ 0,22 0,152 - 0,4° Maximum break times
S 225 > 0,08 013 0.06 0.05 } 0.4 Minimum non-actuating
’ ’ ’ ’ times

NOTE The maximum break time of this table is for Uy < 230 V. In case of fault protection and higher voltages use the
maximum disconnection times according to IEC 60364-4-41 Table 41.1

2 For residual currents of 1 A and above, the maximum break time shall not exceed 0,4 s.

® The overall disconnection time shall not exceed 0,4 s.

¢ This value only applies to DC-SC-RCBOs with rated residual currents equal or less than 0,08 A.

1054  5.2.11 Minimum operating voltage (U,)

1055  The minimum operating voltage, where applicable, as declared by the manufacturer for SC-
1056 RCBOs.

1057 5.3 Standard and preferred values

1058  5.3.1 Standard and preferred values of rated operational voltage (U,)

1059 Standard values of rated operational voltage for AC are indicated in Table 5 and preferred
1060  values of rated operational voltage for DC are indicated in Table 6.

1061
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Table 5 — Standard values of rated operational voltage (U,) for AC

Rated operational Rated operational
voltage of SC- voltage of SC-
o . RCBOs for use in RCBOs for use in
SC-RCBO Circuit supplying the SC-RCBO systems 230 V or systems 120/240 V
230/400 V or 400 V or 240 V
Vv \"
. . Single-phase
Single-pole (with .
two current paths) (phase to earthed middle conductor or 230 120
phase to neutral)
Single-phase
(phase to neutral or phase to phase or 230 120
phase to earthed middle conductor)
Single-phase
(phase to phase) 400 240
Two-pole Single-
gle-phase
(phase to phase, three-wire) 1207240
Three-phase
230/400 V-system phase to neutral (4- 230
wires) or 230 V-system phase to phase
(3-wires)
Three-pole
) Three-phase (three-wire or four-wire) 400 240
(with three or four (400 V or 230/400 V or 240 V system
current paths)
: Three-phase (four-wire)
Four-pole (230/400 V system) 400
NOTE 1 The value of 230/400 V is the result of the evolution of 220/380 V and 240/415 V systems which has

been completed in Europe and many other countries. However, 220/380 V and 240/415 V systems still exist.

NOTE 2 Wherever in this document there is a reference to 230 V or 400 V, they can be read as 220 V or 240 V,

380 V or 415 V, respectively.

NOTE 3 Wherever in this document there is a reference to 120 V or 120/240 V or 240 V, they can be read as

100 V or 100/200 V or 200 V, respectively.

NOTE 4 Wherever in this document there is a reference to 240 V three phases, it can be read as 100 V or

120/208 V.
NOTE 5

neutral point.

In Japan, phase to neutral conductor and phase to earthed conductor (grounded conductor) is thought
of differently because a single-phase two-wire system supplied from two-wire system source does not have a

Secretary NOTE: Following item is still under consideration in WG12

Table 6 including table notes and related figures need to be updated according to WG2

decision in WG2 Nov. 2025 meeting (Sydney)

Table 6 — Preferred values of rated operational voltage (U,) for DC

DC voltage
SC-RCCB Supply system Rated operational Examples of DC supply
voltage systems
Single-pole with two- 2 wires 200 V Figure x a)
current path (L+ or L- to M)
Documents
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Two poles 2 wires or 3 200V Figure x b)
wires )
400 V Figure x c)
(L+ to L-)
Two-pole with three- 3 wires 400 V Figure x d)
current path (L+ to L-)
Three-pole 3 wires 400 V Figure x e)
(L+ to L-)
NOTE The two-wire arrangement refers to Figure 6 of IEC 60364-1:2005, the three-wire arrangement refers to
Figure 7 of IEC 60364-1:2005.

For DC-SC-RCBO, one of the following options shall apply:
Each protected pole is rated for the full voltage Uy (Ugq = Uy);

NOTE 1 These SC-RCBOs are intended for applications where in case of a fault the full voltage Uy can appear
across a single protected pole.

NOTE 2 Only SC-RCBOs with Ug4q = Ug are intended for unearthed or impedance earthed systems (IT) without first
earth-fault protection.

Each protected pole is equally rated at Uyq, where Uy, > Ugq 2 U/ 2.

NOTE 3 These SC-RCBOs are intended for applications where in case of a fault just half of the voltage Ue can
appear across a single protected pole.

5.3.2 Preferred values of rated current (1)

Preferred values of rated current are:

6A-8A-10A-13A-16A-20A-25A-32A-40A-50A-63A-80A-100A -
125 A.

5.3.3 Standard values of rated residual operating current (/,,,) for SC-RCBOs for AC
supply systems according to classification 4.2.1

Standard values of rated residual operating current are:
0,006 A-0,01A-0,03A-0,1A-0,3A-0,5A.

NOTE In Korea and Japan, 0,015 A, 0,2 A and 1 A are also considered as standard values.

5.3.4  Standard values of rated residual operating current (/,,) for SC-RCBOs for DC
supply systems according to classification 4.2.2

Standard values of rated residual operating current are:

0,02A-0,08A-03A-06A-1A.

5.3.5 Standard minimum value of residual non-operating current (I,,,)

For devices without residual operating current setting, the standard minimum value of residual
non-operating current is 0,5 /,,.
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1092 For devices with residual operating current setting, the standard minimum value of residual non-
1093  operating current is 0,5 times the residual operating current setting.

1094 NOTE For residual pulsating direct currents, residual non-operating currents depend on the phase angle (see
1095 Table 7).

1096 Table 7 — Tripping current limits
Tripping current
Phase angle Lower limit Upper limit
I,,<30mA I,,230 mA
0° 0,35 I,, 21,, 1,41,,
90° 0,25 1,, 21,, 1,41,,
135° 0,11 I, 21,, 1,41,

1097

1098 5.3.6 Preferred values of rated frequency

1099 Preferred values of rated frequency are 50 Hz, 60 Hz, and 50/60 Hz.

1100 If another value is used, the rated frequency shall be marked on the device and the tests shall
1101 be carried out at that frequency.

1102 5.3.7  Standard values of rated impulse withstand voltage (Ujpy)

1103 Table 8 and Table 11 give the standard values of rated impulse withstand voltages as a function
1104  of the nominal voltage of the installation.

1105 Table 8 — Rated impulse withstand voltage as a function of the nominal voltage
1106 of the installation
i i Nominal voltage of the installation
Rated impulse withstand voltage
U. i} Single-phase system with
imp Three-phase systems mid-point earthed
kV \' \'
2,52 120/240 ®
42 230/400 120/240, 240 °

NOTE 1 For test voltages to check the insulation, see Table 9.

NOTE 2 For test voltages to check the isolation distance across open contacts, see Table 10.

2 The values 3 kV and 5 kV respectively are used for verifying the isolating distances across open contacts at
the altitude of 2 000 m (see Table 20 and Table 10).

b For installation practice in Japan.

¢ For installation practice in North American countries.

1107
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Table 9 — Test voltage for verification of rated impulse withstand voltage

Rated impulse withstand Test voltages at corresponding altitude
voltage U, 350 Peak
Uimp kv
kv Sea level 200 m 500 m 1000 m 2000 m
2,5 2,8 2,8 2,7 2,5
4 4,8 4,7 4,4 4,0

Table 10 — Test voltage for verifying the suitability for isolation,
referred to the rated impulse withstand voltage of the SC-RCBO and the altitude where

the test is carried out

Nominal voltage of the Test voltages at corresponding altitude
installation
Uy 250 Peak
Vv kV
Sea level 200 m 500 m 1000 m 2000 m

Single-phase system with
mid-point earthed 120/240 2 3.5 3.4 3.2 3.0
Single-phase system 120/240

b 6,2 6,0 5,8 5,6 5,0
240
Three-phase systems 230/400 6,2 6,0 5,8 5,6 5,0
@ For installation practice in Japan.
b For installation practice in North American countries.

Table 11 — Rated impulse withstand DC voltage as a function of the nominal voltage of

the installation

Nominal voltage of the installation

Rated impulse withstand voltage

Three wires supply systems

Two wires supply systems with
mid-point earthed

U:
m
p v v
kV
254 100/200
42 200/400 100/200, 200

NOTE 1 For test voltages to check the insulation, see Table 9

NOTE 2 For test voltages to check the isolation distance across open contacts, see Table 10

2 The values 3 kV and 5 kV respectively are used for verifying the isolating distances across open contacts at the

altitude of 2 000 m (see Table 20 and Table 10).

5.3.8 Standard limit values of break time and non-actuating time for SC-RCBO of type

AC and A

5.3.8.1

residual currents (RMS values) of type AC and A

Standard limit values are indicated in Table 1.
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5.3.8.2 Standard maximum values of break time for half-wave residual currents (RMS
values) of type A

Standard limit values are indicated in Table 2.

5.3.8.3 Standard values of break time and non-actuating time for residual direct
currents which result from rectifying circuits and for residual smooth direct
current of type B

Standard limit values are indicated in

Table 3.

5.3.8.4 Values of tripping current according to frequencies which differ from the
rated frequency 50/60 Hz of type B

Standard limit values are indicated in Table 12

Table 12 — Type B RCDs — Residual non-operating and operating current according to
frequencies which differ from the rated frequency 50/60 Hz

Frequency Residual non-operating current Residual operating current
Hz IAn IAn
150 0,5 Ian 2,4 Ipap @
400 0,5 Ian 6/an®
1000 IAn 14 Iz ?®

NOTE 1 The definitions of “residual non-operating current and of “operating currents” are those of

EC 62873-2.
NOTE 2 The waveform for the given frequencies is sinusoidal.

NOTE 3 The maximum permissible earthing impedance at a frequency f, depends on the upper limit of the
operating currents of the RCD at that frequency.

NOTE 4 The relationship between the frequency of the acceptable touch voltages and the dissipated power
in the human body are under consideration. Until final values are fixed the maximum allowed touch voltage
of 50 V for 50/60 Hz is recommended.

2 The values correspond to the threshold of ventricular fibrillation according to IEC/TS 60479-1 in
combination with the frequency factor for ventricular fibrillation according to IEC/TS 60479-2.

b

IEC 60479 series gives no factors for frequencies above 1 kHz.

5.3.9 Standard limit values of break time and non-actuating time for DC SC-RCBOs of
type DC and DC+ (DC system)

5.3.91 Standard limit values of break time and non-actuating time for direct residual
currents of type DC

Standard limit values are indicated in Table 4.

5.3.9.2 Standard limit values of break time and non-actuating time for direct residual
currents of type DC+

Under study.
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5.3.10 Minimum value of the rated residual making and breaking capacity (I,,)

The minimum value of the rated residual making and breaking capacity (I5.,) is 10 7, or 500 A,
whichever is the greater.

5.3.11 Values of rated short-circuit capacity

Standard values of rated short-circuit capacities up to and including 10 000 A are given in
Table 13.

Table 13 — Standard values of rated short circuit capacity

1500 A
3000 A
4500 A
6 000 A
10 000 A

For values above 10 000 A up to and including 25 000 A, preferred values are 15 000 A and
20 000 A.

5.3.12 Standard ranges of overcurrent instantaneous tripping

Standard ranges of overcurrent instantaneous tripping are given in Table 14 and Table 15.

Table 14 — Ranges of overcurrent instantaneous tripping for type B, C, D and TB, TC, TD
(for AC supply systems)

Type Range
B and TB Above 3/ up to and including 5 I
Cand TC Above 5 [, up to and including 10 I
Dand TD Above 10 7 up to and including 20 /2
a8  For special cases values up to 50 I is also used.

Table 15 — Ranges of overcurrent instantaneous tripping for type B, C and TB, TC
(for DC supply systems)

Type Range
B and TB Above 4 [ up to and including 7 I
Cand TC Above 7 I up to and including 15 I

5.3.13 Individual pole inductance

The individual pole inductance corresponds to the greatest value of the pole inductances of the
SC-RCBO in normal operation.

The tolerance for the measurement of the individual pole inductance value Lce shall be:

— +/- 50 % for an inductance value less equal 1 pH,
Documents

Document Sharing Hub

35

Full document details: 25/30461045 DC


http://www.avadocuments.com/doc/25-30461045-dc
http://www.avadocuments.com/doc/25-30461045-dc

IEC CD 63464-1 © IEC 2025

1168 — +/- 20 % for an inductance value larger than 1 pH, but less than or equal to 10 pyH, and
1169 — +/- 10 % for larger values.

1170 The individual pole inductance shall be measured with a RLC-meter without load and with a
1171 frequency equal to 1 kHz.

1172 6 Product information
1173 Information according to Table 16, shall be provided in a durable manner for each SC-RCBO.

1174  The suitability for isolation, which is provided by all SC-RCBOs of this document, may be
1175 indicated by the symbol _|\ (IEC 60417-6169-1:2012-08) on the device. When affixed, this
1176 marking may be included in a wiring diagram, where it may be combined with symbols of other
1177 functions.

1178 When the symbol is used on its own (i.e. not in a wiring diagram), combination with symbols
1179 of other functions is not allowed.

1180 If a degree of protection higher than IP20 according to is declared, then the
1181 device shall comply with it, whichever the method of installation. If the higher degree
1182  of protection is obtained only by a specific method of installation or with the use of
1183 specific accessories (e.g. terminal covers, enclosures, etc.), this shall be specified in product
1184 information.

1185 For SC-RCBOs other than those operated by means of push-button, the open position shall be
1186 indicated by the symbol "O" and the closed position by the symbol "|" (a short straight
1187 line).

1188  The product information shall inform the user about the existence and the means for indication
1189  of standby position, if applicable.

1190 For SC-RCBOs with a standby position according to 4.3.2 and 4.3.3, the means for indication
1191 of the standby position shall be indicated with the letters “STBY”. The standby position
1192 indication shall preferably be yellow but shall not be green or red. This indication shall be visible
1193  when the SC-RCBO is installed and normally powered.

1194 For devices according to 4.3.2 and 4.3.3 the product information shall contain the information:
1195 “For maintenance of the electrical installation the SC-RCBO shall be switched in the open
1196 position. Standby position does not provide isolation.”

1197  Additional national symbols can be required for this indication. These indications shall
1198 be readily visible when the SC-RCBO is installed.

1199 For SC-RCBOs operated by means of two push-buttons, the push-button designed for the
1200 opening operation only shall be red and/or be marked with the symbol "O".

1201 Red shall not be used for any other push-button of the SC-RCBO.

1202 If a push-button is used for closing the contacts and is evidently identified as such, its
1203 depressed position is sufficient to indicate the closed position.

1204 If a single push-button is used for closing and opening the contacts and is identified as
1205 such, the button remaining in its depressed position is sufficient to indicate the closed
1206 position. Onthe other hand, if the button does not remain depressed, an additional means
1207 indicating the position of the contacts shall be provided.
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Product information visible on the product shall be indelible, easily legible without power supply
and not be placed on screws, washers or other removable parts.

The list of adjustable settings and consequences shall be provided by the product information.

Compliance is checked by inspection and by the test of 9.3.

Table 16 — Product information

37
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Marking or information item Position of the marking or information
Visible on On the product In the product
product when information
installed
A Manufacturer's name or trademark X
B Type designation, catalogue number or serial number X
C Rated operational voltage(s) followed by “AC” or “DC” or both X
D2 Rated current X
E Rated frequency according to the preferred values of 5.3.6 X
Rated frequency different from the preferred values of 5.3.6 X
F Rated residual operating current X
G Settings of residual operating current for SC-RCBOs with X
multiple residual operating currents
H Rated short-circuit capacity (in amperes) for ACSC-RCBO or X
rate of raise (in amperes per ps) for DC SC-RCBO and optionally for AC SC-
RCBO
| Reference calibration temperature, if different from 30 °C X
yb Rated residual making and breaking capacity X
K Degree of protection (only if different from IP 20) X
L Position of use, if necessary X
M Letter symbol E(S in a square) for type S devices X
N Marking according to classification of 4.4 X
(0] Operating means of the test device, by the letter T X
P \Wiring diagram unless the connection is evident X
Q ¢ 9 |Operating characteristic for AC SC-RCBO in presence of X
residual currents with DC components
R Classification according to 4.17 and information about required X
ISPD for SC-RCBOs according to classification 4.17.2
S Reference to the product standard (IEC 63434-1) X
T For type D and TD SC-RCBOs: the maximum instantaneous X
tripping current, if higher than 20 / (see Table 14)
U If it is necessary to distinguish between the supply and the X
load terminals according to classification 4.14, they shall be
clearly marked (e.g. by the words "line" and "load" placed
near the corresponding terminals or by arrows indicating
the direction of power flow)
v List of adjustable settings and consequences X
W Individual pole inductance X
X Individual pole rated operational voltage if not equal to Ue X
(e.g. Ugq =200V)
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a

TC, TD),
for example B 16

b

d

One of the following markings apply:

— SC-RCBOs of type A with the symbol (IEC 60417-6149:2012-01)

— SC-RCBOs of type F with the symbol
(IEC 60417-6149:2012-01 + 6160:2012-04)

Alternatively, the following symbol may be used (IEC 60417-6399:2017)

— SC-RCBO’s of type B with the symbol

(IEC 60417-6149:2012-01 + 6160:2012-04 + 6297:2014-11)

Alternatively, the following symbol may be used (IEC 60417-6398:2017

— Marking for DC is under consideration

To be marked if different from the rated short circuit capacity

/'\/
— SC-RCBOs of type AC with the symbol (IEC 60417-6148:2012-01)

TS

For SC-RCBOs: rated current without symbol "A", preceded by the symbol of overcurrent instantaneous tripping (B, C,D or TB,

%

MM

=

£8¢

==

B2 [0

It is not necessary for the symbol for Type AC to be visible after installation, but it shall be marked on the product

7 Standard conditions for operation in service and for installation

7.1

Standard conditions

SC-RCBOs shall be capable of operating under the standard conditions shown in Table 17.

Table 17 — Values of influencing quantities

Influencing quantity

Conditions of use

Reference values for
tests

Test tolerances ©

Ambient air temperature 2

-5°C to +40 °C

See 9.2

5 °C

Altitude

Not exceeding 2 000 m

Relative humidity
maximum value at 40 °C

50 % °

External magnetic field

Not exceeding 5 times the
earth's magnetic field in
any direction

Earth's magnetic field

Position

As stated by the
manufacturer with a
tolerance of 5° in any
direction ¢

As stated by the
manufacturer

2° in any direction

Frequency if applicable

Reference value 5 %

Rated value

5 %

Sinusoidal wave distortion

if applicable

Not exceeding 5 %

Zero

5%
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DC supply voltage see 9.2 (where the ripple Rated value
is defined)

2 The maximum value of the mean daily temperature is +35 °C.

b Higher relative humidifies are admitted at lower temperatures (for example 90 % at 20 °C).

¢ When an SC-RCBO is installed in proximity to strong magnetic field, supplementary requirements may be
necessary.

4 The device shall be fixed in such a way that it does not cause deformation liable to impair its functions.

¢ The tolerances given apply unless otherwise specified in the relevant test.

1217

1218 7.2 Conditions of installation

1219 SC-RCBOs shall be installed in accordance with the manufacturer's instructions.
1220

1221 7.3 Pollution degree

1222 SC-RCBOs are intended for an environment with pollution degree 2, i.e. normally, only non-
1223  conductive pollution occurs. However, occasionally, a temporary conductivity caused by
1224  condensation may be expected.

1225 8 Requirements for construction and operation

1226 8.1 Mechanical design
1227 8.1.1 General

1228  SC-RCBOs shall be designed and constructed so that, in normal use, their use is safe and
1229  without danger to the user or to the environment.

1230 The residual current detection and the residual current release shall be located between the
1231 incoming and outgoing terminals of the SC-RCBO.

1232 It shall not be possible to disable or inhibit the RCD and overcurrent protection function by any
1233  means.

1234  SC-RCBOs with continuously adjustable settings, such as by the use of a potentiometer are not
1235 allowed.

1236 Provisions for remote tripping of the SC-RCBO, if any, shall:

1237 - not cause any current to the PE;
1238  — not cause any fault voltage when actuated, and
1239  — not impair the isolation function of the SC-RCBO.

1240  SC-RCBOs shall not be operated by introduction of an external connection for the purpose of
1241 intentionally creating a residual current to trip the SC-RCBO.

1242 NOTE This does not preclude the use of a test instrument.

1243 ~ SC-RCBO shall be designed for rail mounting.
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1244  8.1.2 Changing the settings of SC-RCBO

1245 It shall not be possible to alter settings of the SC-RCBO by means of external interventions
1246 other than those specifically intended for changing the settings, as defined in 8.1.3.

1247 Changing settings shall not be possible without the use of a tool or dedicated software. This is,
1248  to ensure that no unintended change of setting is possible.

1249 NOTE examples of a tool are:
1250 - hardware tool e.g. screwdriver,
1251 - wireless or wired communication in combination with software

1252  Changing settings of the SC-RCBO shall requires physical access to the SC-RCBO.

1253 The intention of changing settings via remote access (wireless or wired communication in
1254 combination with software) has to be confirmed locally at the device. Additionally, the provided
1255 software for changing settings shall have a password protection for the change of settings.

1256 In any case the rated value shall not be exceeded by the setting values.

1257  The setting shall be visible on a display or visible/readable using software.

1258 NOTE Examples of marking/indicating the present device settings are by:

1259 - mechanical, electrical indicator
1260 - an LCD display on the device,
1261 - the use of an indelible marking on the device in combination with a software platform

1262 8.1.3 List of adjustable settings

1263 The following settings can be adjustable within the limits specified in Table 18:

1264 Table 18 — List of adjustable settings
Setting Limits
a) Current setting (of an over-current The value of the current setting shall never be greater than the
release) rated current
b) Instantaneous tripping current setting B-type, C-type, D-type, TB-type, TC-type, TD-Type

The setting for the instantaneous tripping current setting must
never be greater than the rated instantaneous tripping current

c) Residual operating current setting The value of the setting shall be in accordance with clause 5.3.3
for AC SC-RCBO and 5.3.4 for DC SC-RCBO

The residual operating current setting shall not exceed the rated
residual operating current.

d) Residual non-operating current setting 0,5 times the residual operating current setting, or higher

e) Short circuit operation setting (L to L/N)") | By default open position

Adjustable to standby position

f) Overload operation setting (L to L/N) 2) By default open position
Adjustable to standby position

g) Functional switching via remote control Enable or disable

Remote functional switching

h) Time delay General type or type S

Type S is only possible with residual operating current setting
above 30mA for AC and 80mA for DC

) Short circuit is considered by 9.9.3.3 Test of instantaneous tripping and 9.11 Short-circuit tests

2) Overload is considered by 9.9.3.2 Test of time-(over)current characteristic
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1265

1266  8.1.4 Requirements to reaction in case of overcurrent and residual current

1267  SC-RCBO by default shall always go into open position as reaction to overcurrent (overload
1268  and/or short circuit) and residual current.

1269 Depending on the classification 4.3.3 SC-RCBO with standby position as reaction to overcurrent
1270 (short circuit / overload L to L/N only for AC or L+/L- to M or L+ to L- for DC) and classification
1271 4.15 According to possibility of changing settings it is possible to change from the default
1272 configuration (open position) to Standby state as reaction to overcurrent (overload and short
1273 circuit) between line and line or line and neutral.

1274 For a fault of negligible impedance between the line conductor and a protective conductor
1275 (“Overcurrent to ground L to PE(N)”) and for residual current fault, the device shall always trip
1276 going into open position. This configuration cannot be changed.

1277  8.1.5 Requirements for changing the operating mode between ON, Standby and OFF
1278 position

1279 It shall not be possible to close the isolation contacts remotely without external accessories.

1280 It shall be possible to open and close isolation contacts locally.

1281 Table 19 — Changing the operating mode between ON, Standby and OFF position
Initial position Allowed action - locally at allowed action — remote 2 End position
the SC-RCBO
Initiate closed position 1) Closed
Open Not allowed
Initiate Standby position ") Standby
Initiate open position Initiate open position Open
Standby
Initiate closed position Initiate closed position Closed
Initiate open position Initiate open position Open
Closed
Initiate Standby position Initiate Standby position Standby
1) if not locked in the open position
2) remote means via analogue or digital input, wireless or wired communication in combination with
software

1282

1283 8.1.6 Mechanism

1284  All isolation contacts of all poles of multipole SC-RCBOs shall be mechanically coupled so that
1285 all poles, except the neutral or midpoint, if any, close and open substantially together, whether
1286 operated manually or automatically.

1287  All power semiconductors of all overcurrent protected poles of multipole SC-RCBOs shall be
1288 controlled so that all power semiconductors, except the neutral or midpoint, if any, make and
1289 break within 0,1 s whether operated manually or automatically.

1290 For four-pole SC-RCBOs for AC supply, the neutral pole shall not close after and shall not open

1291 before the other poles. Documents
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1292 For three-pole SC-RCBOs for DC supply, the mid-point M-pole shall not close after and shall
1293 not open before the other poles.

1294 Compliance is checked by inspection and by manual tests, using any appropriate means
1295 (example: indicator lights, oscilloscope, etc.).

1296 If a pole having an appropriate short-circuit making and breaking capacity is used as a neutral
1297 pole or as a mid-point M pole, and if the SC-RCBO has an independent manual operation, then
1298 all poles, including the neutral pole or M pole, may operate substantially together.

1299  SC-RCBOs shall have a trip-free mechanism.

1300  After tripping to OPEN position due to residual current or overcurrent (short circuit or overload)
1301 or after tripping to standby position due to overcurrent (short circuit or overload), the SC-RCBO
1302 shall not restore power without a deliberate human action under the conditions of Table 19.

1303 It shall be possible to switch the SC-RCBO on and off by hand.

1304  SC-RCBOs shall be so constructed that the isolation contacts can come to rest only in the
1305  closed position or in the open position, even when the operating means is released in an
1306  intermediate position.

1307 SC-RCBOs shall provide in the open position an isolation distance in accordance with the
1308 requirements necessary to satisfy the isolating function (see 8.3).

1309 Indication of the position of the isolation contacts shall be provided by one or both of the
1310  following means:

1311 — the position of the actuator (this being preferred); or

1312 - a separate mechanical indicator.

1313 If a separate mechanical indicator is used to indicate the position of the isolation contacts, this
1314 shall show the colour red for the closed position and the colour green for the open position.

1315 NOTE In the US, the colours red and green are not used for contact position indication.

1316 The means of indication of the isolation contact position shall be reliable.

1317  SC-RCBOs shall be designed so that the actuator, front plate or cover can only be correctly
1318 fitted in a manner which ensures correct indication of the contact position.

1319 It shall be possible to lock the SC-RCBOs in the open position, and it shall not be possible to
1320 close the SC-RCBO when the open position is locked. The locking means may be integral to
1321 the SC-RCBO or provided as a separate external accessory.

1322 Locking of the operating means in the closed position is permitted, provided the trip free function
1323 is ensured.

1324 Compliance is checked by inspection

1325  Where the operating means is used to indicate the position of the isolation contacts, the
1326 operating means, when released, shall automatically take up the position corresponding to that
1327 of the isolation contacts; in this case, the operating means shall have two distinct rest positions
1328 corresponding to the position of the contacts but, for automatic opening, a third distinct position
1329 of the operating means may be provided, in which case it shall be necessary to reset the SC-
1330  RCBO manually before reclosing is possible.
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1331 When an indicator light is used, this shall be lit when the SC-RCBO is in the closed position
1332  and be of bright colour. The indicator light shall not be the only means to indicate the closed
1333 position.

1334  The action of the mechanism shall not be influenced by the position of enclosures or covers
1335 and shall be independent of any removable part.

1336 A cover sealed in position by the manufacturer is considered to be a non-removable part.

1337 If the cover is used as a guiding means for push-buttons, it shall not be possible to remove the
1338 buttons from the outside of the SC-RCBO.

1339  Operating means shall be securely fixed on their shafts and it shall not be possible to remove
1340  them without the aid of a tool.

1341 Operating means directly fixed to covers are allowed. If the operating means has an "up-down"
1342 movement, when the SC-RCBO is mounted as in normal use, the contacts shall be closed by
1343 the up movement.

1344 Compliance is checked by inspection, by manual test and, for the trip-free mechanism, by the
1345  tests 0f 9.9.3.3, 9.11and 9.15.

1346 8.1.7 Clearances, creepage distances and solid insulation
1347 8.1.71 General

1348  The minimum required clearances and creepage distances are given in Table 20 which is based
1349  on the SC-RCBO being designed for operating in an environment with pollution degree 2.

1350 Table 20 — Minimum clearances and creepage distances
Minimum clearances Minimum creepage distances ¢ f
mm mm
Group llla " Group I Group |
(175 < CTI < 400) ¢ (400 < CTI < 600) ¢ (600 < CTI) ¢
Rated operational Working voltage ©
voltage
\")
\")
Uimp

2,5kV | 4kV 4 kV

Description/ Item 120/ 120/ 230/ |>25 | 120 | 250 | 400 [ >25 | 120 | 250 | 400 |>25 | 120 | 250 | 400
240AC | 240AC | 400AC

120AC | 240AC | 230AC
400AC

200/
400DC

200
DC

400

<501 <501 <501

1. Between live parts
which are separated
when the isolation 2,0 4,0 4,0 1,2 2,0 4,0 4,0 0,9 2,0 4,0 4,0 0,6 2,0 4,0 4,0
contacts are in the
open position 2
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2. Between live
parts of different 1,5 3,0 3,0 1,2 1,5 3,0 4,0 0,9 1,5 3,0 3,0 0,6 1,5 3,0 3,0
polarity & ¥

3. Between circuits

supplied from different
sources, one of which
being PELV or SELV 9

3,0 6,0 8,0 3,0 | 60 | 80 3,0 | 6,0 | 80 30 | 6,0 | 80

Rated operational voltage

v
120/ 240 230/ 400 120 /240 | 230/400AC 120/ 230/
AC AC AC 240AC 400AC
200/400 DC 200/400 DC 200/400DC
4. Between live parts
and
— accessible surfaces
of operating means
— screws or other
means for fixing
covers which have
to be removed when 1,5 3.0 3.0 15 4,0 1,5 3,0 1,5 3,0

mounting the SC-
RCBO

~ surface on which
the SC-RCBO is

mounted ?

screws or other
means for fixing the
SC-RCBO ®

metal covers or
boxes P

— other accessible
metal parts ©

— metal frames
supporting flush-
type SC-RCBOs

1) The values given for 400 V are also valid for 440 V.

2) The parts of the neutral or mid-point path, if any, are considered to be live parts.

@  For auxiliary and control contacts, the values are given in the relevant standard.

b The values shall be doubled if clearances and creepage distances between live parts of the device and the metallic screen or the

surface on which the SC-RCBO is mounted are not dependent on the design of the SC-RCBO only.

¢ Including a metal foil in contact with the surfaces of insulating material which are accessible after installation for normal use. The
foil is pushed into corners, grooves, etc., by means of a straight unjointed test finger according to 9.6 (test probe 11 of |JEC 61039).

d SeeEC 60114

¢ Interpolation is allowed in determining creepage distances corresponding to voltage values intermediate to those listed as working
voltage. When interpolating, linear interpolation shall be used and values shall be rounded to the same number of digits as the
values taken from the tables. For determination of creepage distances, see Annex B.

Creepage distances cannot be less than the associated clearances.

9 To cover all different voltages including ELV (see IEC 60364-4-41:2005, 414) in an auxiliary contact.
For material group Illb (100 < CTI < 175) the values for material group llla multiplied by 1,6 apply.

I For working voltages up to and including 25 V, reference may be made to [EC 60664-1.

I The clearance and creepage distances between the metal parts within the arc chamber may be less than 1 mm, provided that the
sum of distances is greater than that specified in item 1 of this Table 20.

In general this also applies to clearances and creepage distances between live parts and any surfaces adjacent to the circuit-
breaker when installed. If any surfaces adjacent to the circuit-breaker do not meet the clearance and creepage distance
requirements, appropriate information shall be provided for installation. In this case at least half the required distances shall be
provided.

1351
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1352 Parts of PCBs connected to the live parts protected against pollution by the use of type 2
1353 protection according to [EC 60664-3 are exempt from this verification.

1354 The insulating materials are classified into material groups based on their comparative tracking
1355 index (CTI) according to JEC 60664-1.

1356 NOTE 1 The comparative tracking index (CTI) is declared by the manufacturer based on tests carried out on the
1357 insulating material.

1358 NOTE 2 Information on the requirements for design of solid insulation is provided in .
1359 For clearances on printed wiring material, footnote c in Table F.2 of IEC 60664-1:2020 applies:
1360 "For printed wiring material, the values for pollution degree 1 apply except that the value shall

1361 not be less than 0,04 mm, as specified in Table F.5 of IEC 60664-1:2020. A protection by means
1362 of a solder resist of high quality is the minimum requirement to allow this clearance reduction”.

1363  All measurements required in this Subclause 8.1.7 are carried out in test sequence A on one
1364  sample. Tests according to 9.7 are carried out in test sequence B on three samples

1365 8.1.7.2 Clearance

1366 Compliance for item 1 in Table 20 is checked by measurement and by the tests of 9.7.7.3. The
1367  test is carried out with samples not submitted to the humidity treatment described in 9.7.1.

1368 ~ Compliance for items 2 and 4 in Table 20 is checked by measurement and, if the clearances
1369 are reduced, by the tests of 9.7.7.2.

1370  The clearances of items 2 and 4 in Table 20 (except for accessible surface after installation,
1371 see below) may be reduced provided that the measured clearances are not shorter than the
1372 minimum allowed in [EC 60664-1 for homogenous field conditions. In this case, compliance for

1373 items 2 and 4 is always checked by the test of 9.7.7.2.

1374  Accessible surface after installation means any surface accessible by the user when the SC-
1375 RCBO is installed according to the manufacturer's instructions. The test finger can be applied
1376 to determine whether a surface is accessible or not.

1377 Compliance for item 3 in Table 20 is checked by measurement.

1378  8.1.7.3 Creepage distances

1379 Compliance for items 1, 2, 3 and 4 in Table 20 is checked by measurement.

1380 8.1.7.4 Solid insulation

1381 Compliance is checked by the tests according to 9.7.2, 9.7.3, 9.7.4, 9.7.5 and 9.7.7 as
1382 applicable.

1383  8.1.7.5 Additional requirements for control circuits connected to the main circuit

1384 Compliance is checked by the test of 9.7.6.

1385  8.1.8 Screws, current-carrying parts and connections
1386  8.1.8.1 Connections

1387 Connections, whether electrical or mechanical, shall withstand the stresses occurring in normal
1388 use.
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1389  Screws (or nuts) which are operated when mounting the SC-RCBO include screws for fixing
1390  covers or cover-plates, but not connecting means for screwed conduits and for fixing the base
1391 of an SC-RCBO.

1392 NOTE Screwed connections are also considered to be checked by the tests of 9.8, 9.11, 9.12, 9.13 and 9.20.

1393 Compliance is checked by inspection, by manual test and by the test of 9.4.

1394  8.1.8.2 Screws in engagement with a thread of insulating material

1395 For screws in engagement with a thread of insulating material and which are operated when
1396 mounting the SC-RCBO during installation, correct introduction of the screw into the screw hole
1397 or nut shall be ensured.

1398 Compliance is checked by inspection and by manual test.

1399 The requirement with regard to correct introduction is met if introduction of the screw in a
1400  slanting manner is prevented, for example by guiding the screw by the part to be fixed, by a
1401 recess in the thread or by the use of a screw with the leading thread removed.

1402 8.1.8.3 Electrical connections

1403 Electrical connections shall be so designed that contact pressure is not transmitted through
1404 insulating material other than ceramic, pure mica or other material with characteristics no less
1405 suitable, unless there is sufficient resilience in the metallic parts to compensate for any possible
1406 shrinkage or yielding of the insulating material.

1407 Compliance is checked by inspection.

1408 NOTE The suitability of the material is considered in respect of the stability of the dimensions.
1409 8.1.8.4 Current-carrying parts

1410  Current-carrying parts and parts intended for protective conductors, if any, shall be made of a
1411 metal having, under the conditions occurring in the equipment, mechanical strength, electrical
1412 conductivity and resistance to corrosion adequate for their intended use.

1413 Examples of suitable materials are given below:

1414  — copper;

1415  — an alloy containing at least 58 % copper for parts worked cold, or at least 50 % copper for
1416 other parts;

1417  — other metal or suitably coated metal, no less resistant to corrosion than copper and having
1418 mechanical properties no less suitable.

1419 If using ferrous alloys or suitably coated ferrous alloys, compliance to resistance to corrosion
1420 is checked by a test of resistance to rusting according to 9.22.

1421 The requirements of this Subclause 8.1.8.4 do not apply to contacts, magnetic circuits, heater
1422 elements, bimetals, shunts, electronic components, printed circuit boards, nor to screws, nuts,
1423  washers, clamping plates, similar parts of terminals and parts of the test circuit.

1424 8.1.9 Terminals for external conductors
1425 8.1.9.1

1426 Terminals for external conductors shall be such that the conductors may be connected so as to
1427  ensure that the necessary contact pressure is maintained permanently.
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1428  Connection arrangements intended for busbar connection are admissible, provided they are not
1429  used for the connection of cables.

1430 The terminals shall be readily accessible under the intended conditions of use.

1431 Compliance is checked by inspection, by the tests of 9.5 for screw-type terminals, or by the
1432 tests of JEC 62873-3-1, JEC 62873-3-4, and |EC 62873-3-3, as relevant for the type of
1433 connection.

1434 8.1.9.2

1435  SC-RCBOs shall be provided with one of the following:

1436  — terminals which shall allow the connection of copper conductors having nominal cross-
1437 sectional areas as shown in Table 21; or

1438 NOTE Examples of possible designs of screw-type terminals are given in Annex H.

1439 — screwless type terminals for copper conductors according to JEC 62873-3-1|; or

1440 — flat quick-connect terminals for copper conductors according to IEC 62873-3-2; or

1441 — terminals for untreated aluminium conductors and with aluminium screw-type terminals for
1442 use with copper or with aluminium conductors according to JEC 62873-3-3.

1443 Compliance for terminals according to the first indent is checked by inspection, by measurement
1444 and by fitting in turn one conductor of the smallest and one of the largest cross-section as
1445  specified in Table 21.

1446 Table 21 — Connectable cross-sections of copper conductors for screw-type terminals
Rated current @ Range of nominal cross-section to be clamped P
A mm?
Greater than Up to and including Rigid (solid or stranded ©) Flexible conductors
conductors

- 13 1 to 2,5 1 to 2,5

13 16 1 to 4 1 to 4

16 25 1,5 to 6 1,5 to 6

25 32 2,5 to 10 2,5 to 6

32 50 4 to 16 4 to 10

50 80 10 to 25 10 to 16

80 100 16 to 35 16 to 25

100 125 25 to 50 25 to 35

2 A range of SC-RCBOs having the same fundamental design and having the same design and construction of
terminals, the terminals are fitted with copper conductors of the smallest cross-section for the minimum rated
current and largest cross-section for the maximum rated current, as specified, solid and stranded, as
applicable.

b Itis 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.

¢ Rigid stranded conductors shall be used for conductors having cross-sections from 1,5 mm?2 up to 50 mm?
and shall be in compliance with Class 2 of |JEC 60228, related to stranded conductors for single-core.

1447

1448 8.1.9.3

1449  The means for clamping the conductors in the terminals shall not serve to fix any other
1450  component, although they may hold the terminals in place or prevent them from turning.
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1451 Compliance is checked by inspection.

1452 8.1.9.4

1453  Terminals for rated currents up to and including 32 A shall allow the conductors to be connected
1454  without special preparation.

1455 Compliance is checked by inspection.

1456 NOTE The term "special preparation" covers soldering of wire of the conductor, use of cable lugs, formation of
1457 eyelets, etc., but not the reshaping of the conductor before its introduction into the terminal or the twisting of a flexible
1458 conductor to consolidate the end.

1459 8.1.9.5

1460 Terminals shall have adequate mechanical strength for the intended use.

1461 Screws and nuts for clamping the conductors shall have a metric ISO thread or a thread
1462 comparable in pitch and mechanical strength.

1463 Compliance is checked by inspection and by the tests of 9.4 and 9.5.

1464  8.1.9.6

1465 Terminals shall be so designed that they clamp the conductor without undue damage to the
1466  conductor.

1467 Compliance is checked by inspection and by the test of 9.5.4.

1468  8.1.9.7

1469  Terminals shall be so designed that they clamp the conductor reliably and between metal
1470  surfaces.

1471 Compliance is checked by inspection and by the tests of 9.4 and 9.5.4.

1472 8.1.9.8

1473 Terminals shall be so designed or positioned that neither a rigid solid conductor nor a wire of a
1474  stranded conductor can slip out while the clamping screws or nuts are tightened.

1475 This requirement does not apply to lug terminals.
1476 Compliance is checked by the test of 9.5.4.

1477 8.1.9.9

1478 Terminals shall be so fixed or located that, when the clamping screws or nuts are tightened or
1479 loosened, their fixings do not work loose.

1480  These requirements do not imply that the terminals shall be so designed that their rotation or
1481 displacement is prevented, but any movement shall be sufficiently limited so as to prevent
1482 non-compliance with the requirements of this document.

1483  The use of sealing compound or resin is considered to be sufficient for preventing a terminal
1484 from working loose, provided that

1485 e the sealing compound or resin is not subject to stress during normal use;
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