
SS 97 : 2016
IEC 61008-1 : 2010, MOD

(ICS 29.120.50) 

SINGAPORE STANDARD

Residual current operated circuit-breakers 
without integral overcurrent protection for 
household and similar uses (RCCBs) – 
General rules  
[Modified adoption of IEC 61008-1:2010+A1:2012+A2:2013]

Published by 



SS 97 : 2016 
IEC 61008-1 : 2010, MOD 
(ICS 29.120.50) 

SINGAPORE STANDARD 

Residual current operated circuit-breakers without 

integral overcurrent protection for household and 

similar uses (RCCBs) – General rules 

© IEC [2010] – All rights reserved
© Enterprise Singapore [2016] 
ISBN 978-981-4726-83-2

mailto:standards@spring.gov.sg


SS 97 : 2016 

 

2 

COPYRIGHT 

This Singapore Standard was approved by the Electrical and Electronic Standards Committee on 
behalf of the Singapore Standards Council on 4 December 2016.  
 
First published, 1980 
First revision, 1994 
Second revision, 2000 
Third revision, 2005 
Fourth revision, 2016 
 
 
The Electrical and Electronic Standards Committee, appointed by the Standards Council, consists of 
the following members: 
 

  Name Capacity 

Chairman : Er. Peter Leong Weng Kwai Member, Standards Council 

Deputy 
Chairmen : Mr Cheong Tak Leong SPRING Singapore 

  Er. Tan Hak Khoon Energy Market Authority  

Advisor : Mr Renny Yeo Ah Kiang Individual Capacity 

Secretary : Mr Jason Low SPRING Singapore 

Members : Dr Chua Sze Wey Agency for Science, Technology and Research 

  Assoc Prof Gooi Hoay Beng Nanyang Technological University 

  Er. Hashim Bin Mansoor Building and Construction Authority 

  Assoc Prof Ko Chi Chung National University of Singapore   

  Mr Koh Liang Hock SP PowerGrid Ltd 

  Er. Lim Ah Hee Housing & Development Board 

  Er. Lim Say Leong Singapore Business Federation 

  Er. Ling Shiang Yun/ 
Er. Kenneth Liu 

Association of Consulting Engineers Singapore 

  Mr Ng Kin Ming Singapore Electrical Contractors and Licensed 
Electrical Workers Association 

  Er. Ong Ser Huan Institution of Engineers Singapore 

  Dr Thomas Reindl Solar Energy Research Institute of Singapore 

  Mr Sim Geok Seng SPRING Singapore 

  Mr Sim Wee Meng Land Transport Authority 

  Mr Tan Boon Chong Singapore Manufacturing Federation 

  SAC Christopher Tan Eng 
Kiong 

Singapore Civil Defence Force 

  Mr Alfred Tan Lai Seng Singapore Electrical Trades Association 

  Mr Justin Wu National Environment Agency 

Co-opted 
Member : Mr Chong Weng Hoe Individual Capacity 
 
  



SS 97 : 2016 

 

3 

COPYRIGHT 

The Technical Committee on Electrical and Electronic Products, appointed by the Electrical and 
Electronic Standards Committee and responsible for the preparation of this standard, consists of 
representatives from the following organisations: 
 

  Name Capacity 

Chairman : Er. Lim Say Leong Member, Electrical and Electronic Standards 
Committee 

Deputy 
Chairman : Mr Sim Geok Seng SPRING Singapore 

Secretary  : Mr Jason Low SPRING Singapore 

Members : Er. Thomas Cheang Association of Consulting Engineers Singapore 

  Mr Chia Soo Ping Singapore Polytechnic 

  Er. Choong Po Siong Housing & Development Board 

  Prof Er Meng Joo Institution of Engineers, Singapore 

  Dr Lai Weng Hong Singapore Semiconductor Industry Association 

  Mr Eric Lim Singapore Electrical Trades Association 

  Mr Francis Lim Land Transport Authority 

  Er. Joseph Michael Individual Capacity 

  Mr Seow Zhi Wei Energy Market Authority  

  Dr Shan Yueyan A*STAR National Metrology Centre 

  Assoc Prof So Ping Lam Nanyang Technological University  

  Mr Tan Boon Chong Singapore Manufacturing Federation 

  Ms Tan Lay Hua SP Services Ltd 

  Er. Wang Hee Weng Singapore Electrical Contractors and Licensed 
Electrical Workers Association  

 
The Working Group on Protective Devices, appointed by the Technical Committee to assist in the 
preparation of this standard, comprises the following experts who contribute in their individual 
capacity: 
 

  Name 

Convenor : Er. Lim Say Leong 

Deputy Convenor  : Er. Lim Choon Poh 

Members : Mr Chia Song Khoon 

  Mr Ken G Jung 

  Mr Koh Nguang Siah 

  Mr Lee Yicheng  

  Mr Vincent Loo  

  Er. Soh Swee Seng 

  Er. Tan Chong Poh 

  Mr Tan Hiok Pheng 

  Mr Wong Chee Kian  
 
  



SS 97 : 2016 

 

4 

COPYRIGHT 

The organisations in which the experts of the Working Group are involved are: 
 
ABB Pte Ltd 

Energy Market Authority 

Hager Electro Systems Pte Ltd  

Land Transport Authority 

Singapore Electrical Contractors and Licensed Electrical Workers Association  

Singapore Electrical Testing Services 

SP Services Ltd  

SPRING Singapore  

TUV SUD PSB Pte Ltd 

  



SS 97 : 2016 

 

5 

COPYRIGHT 

CONTENTS 

NATIONAL FOREWORD ...................................................................................................... 13 

FOREWORD ........................................................................................................................ 15 

INTRODUCTION .................................................................................................................. 17 

1 Scope ............................................................................................................................ 18 

2 Normative references ..................................................................................................... 19 

3 Terms and definitions ..................................................................................................... 20 

3.1 Definitions relating to currents flowing from live parts to earth  ............................... 20 

3.2 Definitions relating to the energization of a residual current circuit -breaker ........... 20 

3.3 Definitions relating to the operation and functions of residual current circuit -
breakers ............................................................................................................... 21 

3.4 Definitions relating to values and ranges of energizing quantities  .......................... 23 

3.5 Definitions relating to values and ranges of influencing quantities ......................... 25 

3.6 Definitions relating to terminals ............................................................................. 26 

3.7 Definitions relating to conditions of operation ........................................................ 27 

3.8 Definitions relating to tests .................................................................................... 28 

3.9 Definitions relating to insulation coordination ........................................................ 28 

4 Classification ................................................................................................................. 30 

4.1 According to the method of operation .................................................................... 30 

4.1.1 RCCB functionally independent of line voltage (see 3.3.4)  ........................ 30 

4.1.2 RCCB functionally dependent on line voltage (see 3.3.5)  .......................... 30 

4.2 According to the type of installation....................................................................... 30 

4.3 According to the number of poles and current paths .............................................. 30 

4.4 According to the possibility of adjusting the residual operating current  .................. 30 

4.5 According to resistance to unwanted tripping due to voltage surges  ...................... 30 

4.6 According to behaviour in presence of d.c. components  ........................................ 31 

4.7 According to time-delay (in presence of a residual current)  ................................... 31 

4.8 According to the protection against external influences  ......................................... 31 

4.9 According to the method of mounting .................................................................... 31 

4.10 According to the method of connection.................................................................. 31 

4.11 According to the type of terminals ......................................................................... 31 

5 Characteristics of RCCBs ............................................................................................... 31 

5.1 Summary of characteristics ................................................................................... 31 

5.2 Rated quantities and other characteristics  ............................................................. 32 

5.2.1 Rated voltage (Un) .................................................................................... 32 

5.2.2 Rated current (In) ...................................................................................... 32 

5.2.3 Rated residual operating current ( In) ....................................................... 32 

5.2.4 Rated residual non-operating current (Ino) .............................................. 33 

5.2.5 Rated frequency ........................................................................................ 33 

5.2.6 Rated making and breaking capacity ( Im) .................................................. 33 

5.2.7 Rated residual making and breaking capacity ( Im) ................................... 33 

5.2.8 RCCB type S ............................................................................................. 33 

5.2.9 Operating characteristics in case of residual currents with d.c. 
components .............................................................................................. 33 



SS 97 : 2016 

 

6 

COPYRIGHT 

5.3 Standard and preferred values .............................................................................. 33 

5.3.1 Preferred values of rated voltage (Un) ....................................................... 33 

5.3.2 Preferred values of rated current ( In) ........................................................ 34 

5.3.3 Standard values of rated residual operating current ( In) .......................... 34 

5.3.4 Standard value of residual non-operating current (Ino) ............................ 34 

5.3.5 Standard minimum value of non-operating overcurrent in case of a 
multiphase balanced load through a multipole RCCB (see 3.4.2.1)  ............ 34 

5.3.6 Standard minimum value of the non-operating overcurrent in case of 
a single-phase load through a three-pole or four-pole RCCB (see 
3.4.2.2) ..................................................................................................... 35 

5.3.7 Preferred values of rated frequency .......................................................... 35 

5.3.8 Minimum value of the rated making and breaking capacity ( Im) ................. 35 

5.3.9 Minimum value of the rated residual making and breaking capacity 
(Im) ......................................................................................................... 35 

5.3.10 Standard and preferred values of the rated conditional short-circuit 
current (Inc) .............................................................................................. 35 

5.3.11 Standard values of the rated conditional residual short -circuit 
current (Ic) .............................................................................................. 35 

5.3.12 Limit values of break time and non-actuating time for RCCB of type 
AC and A .................................................................................................. 36 

5.3.13 Standard value of rated impulse withstand voltage (Uimp) .......................... 37 

5.4 Coordination with short-circuit protective devices (SCPDs) ................................... 37 

5.4.1 General ..................................................................................................... 37 

5.4.2 Rated conditional short-circuit current (Inc) ............................................... 38 

5.4.3 Rated conditional residual short-circuit current (Ic) .................................. 38 

6 Marking and other product information ........................................................................... 38 

7 Standard conditions for operation in service and for installation  ..................................... 40 

7.1 Standard conditions .............................................................................................. 40 

7.2 Conditions of installation ....................................................................................... 40 

7.3 Pollution degree .................................................................................................... 41 

8 Requirements for construction and operation ................................................................. 41 

8.1 Mechanical design ................................................................................................ 41 

8.1.1 General ..................................................................................................... 41 

8.1.2 Mechanism ................................................................................................ 41 

8.1.3 Clearances and creepage distances (see Annex B)  ................................... 43 

8.1.4 Screws, current-carrying parts and connections ........................................ 45 

8.1.5 Terminals for external conductors ............................................................. 46 

8.2 Protection against electric shock ........................................................................... 48 

8.3 Dielectric properties and isolating capability .......................................................... 48 

8.4 Temperature-rise .................................................................................................. 49 

8.4.1 Temperature-rise limits ............................................................................. 49 

8.4.2 Ambient air temperature ............................................................................ 49 

8.5 Operating characteristic ........................................................................................ 49 

8.6 Mechanical and electrical endurance .................................................................... 49 

8.7 Performance at short-circuit currents .................................................................... 49 

8.8 Resistance to mechanical shock and impact ......................................................... 49 



SS 97 : 2016 

 

7 

COPYRIGHT 

8.9 Resistance to heat ................................................................................................ 50 

8.10 Resistance to abnormal heat and to fire ................................................................ 50 

8.11 Test device ........................................................................................................... 50 

8.12 Requirements for RCCBs functionally dependent on line voltage  .......................... 50 

8.13 Behaviour of RCCBs in case of overcurrents in the main circuit ............................ 51 

8.14 Behaviour of RCCBs in the case of current surges caused by impulse 
voltages ................................................................................................................ 51 

8.15 Behaviour of RCCBs in case of earth fault currents comprising a d.c. 
component ............................................................................................................ 51 

8.16 Reliability .............................................................................................................. 51 

8.17 Electromagnetic compatibility (EMC) ..................................................................... 51 

9 Tests .............................................................................................................................. 51 

9.1 General ................................................................................................................. 51 

9.2 Test conditions ..................................................................................................... 52 

9.3 Test of indelibility of marking ................................................................................. 53 

9.4 Test of reliability of screws, current-carrying parts and connections ...................... 53 

9.5 Tests of reliability of screw-type terminals for external copper conductors  ............. 54 

9.6 Verification of protection against electric shock ..................................................... 56 

9.7 Test of dielectric properties ................................................................................... 56 

9.7.1 Resistance to humidity .............................................................................. 56 

9.7.2 Insulation resistance of the main circuit  ..................................................... 57 

9.7.3 Dielectric strength of the main circuit ......................................................... 58 

9.7.4 Insulation resistance and dielectric strength of auxiliary circuits ................ 58 

9.7.5 Secondary circuit of detection transformers ............................................... 59 

9.7.6 Capability of control circuits connected to the main circuit 
withstanding high d.c. voltages due to insulation measurements  ............... 59 

9.7.7 Verification of impulse withstand voltages (across clearances and 
across solid insulation) and of leakage current across open contacts  ........ 60 

9.8 Test of temperature-rise ........................................................................................ 63 

9.8.1 Ambient air temperature ............................................................................ 63 

9.8.2 Test procedure .......................................................................................... 63 

9.8.3 Measurement of the temperature of parts  .................................................. 64 

9.8.4 Temperature rise of a part ......................................................................... 64 

9.9 Verification of the operating characteristics  ........................................................... 64 

9.9.1 Test circuit and test procedure .................................................................. 64 

9.9.2 Tests for all RCCBs ................................................................................... 64 

9.9.3 Additional verification of correct operation at residual currents with  
d.c. components for type A RCCBs  .......................................................... 66 

9.9.4 Particular test conditions for RCCBs functionally dependent on line 
voltage ...................................................................................................... 67 

9.10 Verification of mechanical and electrical endurance .............................................. 67 

9.10.1 General test conditions ............................................................................. 67 

9.10.2 Test procedure .......................................................................................... 67 

9.10.3 Condition of the RCCB after test ............................................................... 68 

9.11 Verification of the behaviour of the RCCB under short -circuit conditions ............... 68 

9.11.1 List of the short-circuit tests ...................................................................... 68 

9.11.2 Short-circuit tests ...................................................................................... 68 



SS 97 : 2016 

 

8 

COPYRIGHT 

9.12 Verification of resistance to mechanical shock and impact  .................................... 77 

9.12.1 Mechanical shock ...................................................................................... 77 

9.12.2 Mechanical impact .................................................................................... 77 

9.13 Test of resistance to heat ...................................................................................... 79 

9.14 Test of resistance to abnormal heat and to fire  ...................................................... 80 

9.15 Verification of the trip-free mechanism .................................................................. 81 

9.15.1 General test conditions ............................................................................. 81 

9.15.2 Test procedure .......................................................................................... 81 

9.16 Verification of the operation of the test device at the limits of rated voltage  ........... 81 

9.17 Verification of the behaviour of RCCBs functionally dependent on line 
voltage, classified under 4.1.2.1, in case of failure of the line voltage  ................... 82 

9.17.1 Determination of the limiting value of the line voltage (Ux) ........................ 82 

9.17.2 Verification of the automatic opening in case of failure of the line 
voltage ...................................................................................................... 82 

9.17.3 Verification of the correct operation, in presence of a residual 
current,  for RCCBs opening with delay in case of fa ilure of the line 
voltage ...................................................................................................... 83 

9.17.4 Verification of the correct operation of RCCBs with three or four 
current paths,  with a residual current, one line terminal only being 
energized .................................................................................................. 83 

9.17.5 Verification of the reclosing function of automatically reclosing 
RCCBs ...................................................................................................... 83 

9.18 Verification of limiting values of the non-operating current under overcurrent 
conditions ............................................................................................................. 83 

9.18.1 Verification of the limiting value of overcurrent in case of a load 
through an RCCB with two current paths ................................................... 83 

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 .................................. 83 

9.19 Verification of behaviour of RCCBs in case of current surges caused by 
impulse voltages ................................................................................................... 84 

9.19.1 Current surge test for all RCCBs (0,5 s/100 kHz ring wave test) .............. 84 

9.19.2 Verification of behaviour at surge currents up to 3 000 A (8/20 s 
surge current test) ..................................................................................... 84 

9.20 Void ...................................................................................................................... 85 

9.21 Void ...................................................................................................................... 85 

9.22 Verification of reliability ......................................................................................... 85 

9.22.1 Climatic test .............................................................................................. 85 

9.22.2 Test with temperature of 40 °C .................................................................. 87 

9.23 Verification of ageing of electronic components .................................................... 87 

9.24 Electromagnetic compatibility (EMC) ..................................................................... 87 

9.24.1 Tests covered by the present standard ...................................................... 87 

9.24.2 Additional tests ......................................................................................... 88 

9.25 Test of resistance to rusting .................................................................................. 88 

 

Annex A (normative)  Test sequence and number of samples  to be submitted for 
certification purposes .................................................................................................... 111 

Annex B (normative)  Determination of clearances and creepage distances ......................... 116 



SS 97 : 2016 

 

9 

COPYRIGHT 

Annex C (normative)  Arrangement for the detection of the emission of ionized 
gases during short-circuit tests...................................................................................... 121 

Annex D (normative)  Routine tests ..................................................................................... 124 

Annex E (informative)  Void ................................................................................................. 125 

Annex IA (informative)  Methods for determination of short -circuit power-factor ................... 126 

Annex IB (informative)  Glossary of symbols ........................................................................ 127 

Annex IC (informative)  Examples of terminal designs  ......................................................... 128 

Annex ID (informative)  Correspondence between ISO and AWG copper 
conductors .................................................................................................................... 131 

Annex IE (informative)  Follow-up testing program for RCCBs ............................................. 132 

Annex IF (informative)  SCPDs for short-circuit tests ........................................................... 136 

Annex J (normative)  Particular requirements for RCCBs with screwless type 
terminals for external copper conductors ....................................................................... 137 

Annex K (normative)  Particular requirements for RCCBs with flat quick -connect 
terminations .................................................................................................................. 145 

Annex L (normative)  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 .......................................... 152 

Annex ZA (normative)  National deviations .......................................................................... 162 

Bibliography ........................................................................................................................ 167 

 
Figure 1 – Thread forming tapping screw (3.6.10) ................................................................. 89 

Figure 2 – Thread cutting tapping screw (3.6.11) .................................................................. 89 

Figure 3 – Standard test finger (9.6) ..................................................................................... 90 

Figure 4 – Test circuit for the verification of – operating characteristics (9.9)  – 
trip-free mechanism (9.15)  – behaviour in case of failure of line voltage (9.17.3 
and 9.17.4)  for RCCBs functionally dependent on line voltage ............................................. 91 

Figure 5 – Test circuit for the verification of the correct operation of RCCBs in the 
case of residual pulsating direct currents  .............................................................................. 92 

Figure 6 – Test circuit for the verification of the correct operation in case of  
residual pulsating direct currents in presence of a standing smooth direct current 
of 0,006 A ............................................................................................................................. 93 

Figure 7 – Typical diagram for all short circuit tests except for 9.11.2.3 c)  ............................ 95 

Figure 8 – Typical diagram for short circuit tests according to 9.11.2.3 c)  ............................. 96 

Figure 9 – Detail of impedances Z, Z1 and Z2 ...................................................................... 96 

Figure 10 – Void ................................................................................................................... 96 

Figure 11 – Void ................................................................................................................... 96 

Figure 12 – Void ................................................................................................................... 96 

Figure 13 – Test apparatus for the verification of the minimum I2t and Ip values to 

be withstood by the RCCB (9.11.2.1 a))  ................................................................................ 97 

Figure 14 – Mechanical shock test apparatus (9.12.1)  .......................................................... 98 

Figure 15 – Mechanical impact test apparatus (9.12.2.1)  ...................................................... 99 

Figure 16 – Striking element for pendulum impact test apparatus (9.12.2.1)  ........................ 100 

Figure 17 – Mounting support for sample for mechanical impact test (9.12.2.1) ................... 101 



SS 97 : 2016 

 

10 

COPYRIGHT 

Figure 18 – Example of mounting and unenclosed RCCB for mechanical impact 
test (9.12.2.1) ...................................................................................................................... 102 

Figure 19 – Example of mounting of panel mounting type RCCB for the 
mechanical impact test (9.12.2.1) ........................................................................................ 103 

Figure 20 – Application of force for mechanical test of rail mounted RCCB 
(9.12.2.2) ............................................................................................................................ 104 

Figure 21 – Ball-pressure test apparatus (9.13.2) ................................................................ 104 

Figure 22 – Test circuit for the verification of the limiting value of overcurrent in 
case of single-phase load through a three-pole RCCB (9.18.2) ............................................ 105 

Figure 23 – Current ring wave 0,5 s/100 kHz ..................................................................... 106 

Figure 24 – Test circuit for the ring wave test at RCCBs ...................................................... 106 

Figure 25 – Stabilizing period for reliability test (9.22.1.3)  ................................................... 107 

Figure 26 – Reliability test cycle (9.22.1.3) .......................................................................... 108 

Figure 27 – Example for test circuit for verification of ageing of electronic 
components (9.23)............................................................................................................... 109 

Figure 28 – Surge current impulse 8/20 s .......................................................................... 109 

Figure 29 – Test circuit for the surge current test at RCCBs ................................................ 110 

Figure 30 – Example of calibration record for short-circuit test (9.11.2.1 j) ii)) ...................... 110 

Figure B.1 – Examples of methods of measuring creepage distances and 
clearances ........................................................................................................................... 120 

Figure C.1 – Test arrangement ............................................................................................ 122 

Figure C.2 – Grid ................................................................................................................. 123 

Figure C.3 – Grid circuit ...................................................................................................... 123 

Figure IC.1 – Examples of pillar terminals ........................................................................... 128 

Figure IC.2 – Examples of screw terminals and stud terminals ............................................ 129 

Figure IC.3 – Examples of saddle terminals ......................................................................... 130 

Figure IC.4 – Examples of lug terminals .............................................................................. 130 

Figure J.1 – Connecting samples ......................................................................................... 142 

Figure J.2 – Examples of screwless-type terminals .............................................................. 143 

Figure K.1 – Example of position of the thermocouple  for measurement of the 
temperature-rise .................................................................................................................. 148 

Figure K.2 – Dimensions of male tabs ................................................................................. 149 

Figure K.3 – Dimensions of round dimple detents (see Figure K.2) ...................................... 150 

Figure K.4 – Dimensions of rectangular dimple detents (see Figure K.2) ............................. 150 

Figure K.5 – Dimensions of hole detents ............................................................................. 150 

Figure K.6 – Dimensions of female connectors .................................................................... 151 

Figure L.1 – General arrangement for the test ..................................................................... 160 

Figure L.2 ............................................................................................................................ 160 

Figure L.3 ............................................................................................................................ 161 

Figure L.4 ............................................................................................................................ 161 

Figure L.5 ............................................................................................................................ 161 

Figure L.6 ............................................................................................................................ 161 



SS 97 : 2016 

 

11 

COPYRIGHT 

Table 1 – Limit values of break time and non-actuating time for alternating 
residual currents (r.m.s. values) for type AC and A RCCB .................................................... 36 

Table 2 – Maximum values of break time for half-wave pulsating residual currents 
(r.m.s. values) for type A RCCB ............................................................................................ 37 

Table 3 – Rated impulse withstand voltage as a function of the nominal voltage of 
the installation ...................................................................................................................... 37 

Table 4 – Standard conditions for operation in service .......................................................... 40 

Table 5 – Minimum clearances and creepage distances ....................................................... 44 

8.1.5.2RCCBs shall be provided with: ................................................................................... 46 

Table 6 – Connectable cross-sections of copper conductors for screw-type 
terminals .............................................................................................................................. 46 

Table 7 – Temperature-rise values ....................................................................................... 49 

Table 8 – Requirements for RCCBs functionally dependent on line voltage .......................... 50 

Table 9 – List of type tests ................................................................................................... 51 

Table 10 – Test copper conductors corresponding to the rated currents  ............................... 52 

Table 11 – Screw thread diameters and applied torques ....................................................... 54 

Table 12 – Pulling forces ...................................................................................................... 55 

Table 14 – Test voltage of auxiliary circuits .......................................................................... 59 

Table 16  Test voltage for verification of impulse withstand voltage  .................................... 61 

Table 22 – Test voltage for verifying the suitability for isolation,  referred to the 
rated impulse withstand voltage of the RCCB  and the altitude where the test is 
carried out ............................................................................................................................ 62 

Table 20 – Tripping current ranges for type A RCCBs ........................................................... 66 

Table 17 – Tests to be made to verify the behaviour of RCCBs under short -circuit 
conditions ............................................................................................................................. 68 

Table 18 – Minimum values of l²t and lp ............................................................................... 70 

Table 19 – Power factors for short-circuit tests ..................................................................... 71 

Table 21 – Tests covered by this standard............................................................................ 88 

Table 23 – Test to be carried out according to IEC 61543..................................................... 88 

Table A.1 – Test sequences ................................................................................................ 111 

Table A.2 – Number of samples for full test procedure ......................................................... 113 

Table A.3 – Number of samples for simplified test procedure............................................... 114 

Table A.4 – Test sequences for RCCBs of different classification according to 4.6  .............. 115 

Table IE.1 – Test sequences during follow-up inspections ................................................... 132 

Table IE.2 – Number of samples to be tested ...................................................................... 135 

Table IF.1 – Indication of silver wire diameters as a function of rated currents and 
short-circuit currents ............................................................................................................ 136 

Table J.1 – Connectable conductors .................................................................................... 139 

Table J.2 – Cross-sections of copper conductors connectable to  screwless-type 
terminals ............................................................................................................................. 140 

Table J.3 – Pull forces ......................................................................................................... 141 

Table K.1 – Informative table on colour code of female connectors  in relationship 
with the cross section of the conductor  ................................................................................ 146 



SS 97 : 2016 

 

12 

COPYRIGHT 

Table K. 2 – Overload test forces ........................................................................................ 147 

Table K.3 – Dimensions of tabs ........................................................................................... 148 

Table K.4 – Dimensions of female connectors ..................................................................... 151 

Table L.1 – Marking for terminals ........................................................................................ 153 

Table L.2 – Connectable cross-sections of  aluminium conductors for screw-type 
terminals ............................................................................................................................. 154 

Table L.3 – List of tests according to the material of conductors and terminals  .................... 155 

Table L.4 – Connectable conductors and their theoretical diameters  ................................... 155 

Table L.5 – Cross sections (S) of aluminium test conductors  corresponding to the 
rated currents ...................................................................................................................... 156 

Table L.6 – Test conductor length ....................................................................................... 157 

Table L.7 – Equalizer and busbar dimensions ...................................................................... 157 

Table L.8 – Test current as a function of rated current  ......................................................... 159 

Table L.9 – Example of calculation for determining the average temperature 
deviation D .......................................................................................................................... 159 

 
  



SS 97 : 2016 

 

13 

COPYRIGHT 

National Foreword  
 
 
This Singapore Standard was prepared by the Working Group on Protection Devices appointed by the 
Technical Committee on Electrical and Electronic Products under the direction of the Electrical and 
Electronic Standards Committee.   
 
This standard is a revision of SS 97 : Part 1 : 2005 and has been re-designated as SS 97 : 2016.  It is 
a modified adoption of the consolidated edition 3.2 of International Standard IEC 61008-
1:2010+A1:2012+A2:2013, ‘Residual current operated circuit-breakers without integral overcurrent 
protection for household and similar uses (RCCBs), Part 1 : General rules’, published by the 
International Electrotechnical Commission.  
 
SS 97 is not identical to the IEC Standard because it has been aligned with the safety requirements of 
the Singapore Standard code of practice for electrical installations. The modifications to IEC 61008-1 
are given in Annex ZA.  To facilitate identification, the affected text of the International Standard which 
is to be changed is indicated by a left marginal bar adjacent to it.  
 
Attention is also drawn to the following: 
 
1. Where appropriate, the words ‘International Standard’ shall be read as ‘Singapore Standard’. 
 
2. The references to International Standards, shall be replaced by the following Singapore 

Standards: 
 

International Standard Corresponding Singapore Standard 

IEC 60364 *SS CP 5  Code of practice for electrical installations 

   

IEC 60884-1 *SS 145  Specification for 13 A plugs and socket-outlets 

  Part 1 : Rewirable and non-rewirable 13A 
fused plugs 

  Part 2 : 13A switched and unswitched 
socket-outlets 

IEC 61009-1 SS 480 Residual current operated circuit-breakers 
with integral protection for household and 
similar uses (RCBOs) 

 

* The Singapore Standards on electrical installations, plugs and socket-outlets are not 
adoption of IEC Standards. 
 

3. The comma has been used throughout as a decimal marker in IEC 61008-1 whereas in 
Singapore Standards it is a practice to use a full-point on the baseline as the decimal marker. 

 
In this standard the following print types are used: 

 
– requirements proper : in roman type 
 
– test specifications : in italic type 
 
– notes : in small roman type. 
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Attention is drawn to the possibility that some of the elements of this Singapore Standard may be the 
subject of patent rights. Enterprise Singapore shall not be held responsible for identifying any or all of 
such patent rights.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS  

WITHOUT INTEGRAL OVERCURRENT PROTECTION  
FOR HOUSEHOLD AND SIMILAR USES (RCCBs) –  

 
Part 1: General rules 

 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non -
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations.  

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an 
international consensus of opinion on the relevant subjects since each technical committee has representation 
from all interested IEC National Committees.  

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated 
in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies.  

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

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

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

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.  

 

This Consolidated version of IEC 61008-1 bears the edition number 3.2. It consists of 
the third edition (2010) [documents 23E/681/FDIS and 23E/685/RVD], its amendment 1 
(2012) [documents 23E/740/FDIS and 23E/744/RVD] and its amendment 2 (2013) 
[documents 23E/795/FDIS and 23E/819/RVD]. The technical content is identical to the 
base edition and its amendments. 

This publication has been prepared for user convenience.   
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International Standard IEC 61008-1 has been prepared by subcommittee 23E: Circuit-
breakers and similar equipment for household use, of IEC technical committee 23: Electrical 
accessories. 

This edition includes the following significant technical changes with respect to t he previous 
edition: 

– complete revision of EMC sequences, including the new test T.2.6 already approved in 
IEC 61543; 

– clarification of RCDs current/time characteristics reported in Tables 1 and 2 ; 

– revision of test procedure for In between 5 A and 200 A; 

– testing procedure regarding the 6mA d.c. current superimposed to the fault current;  

– improvement highlighting RCDs with multiple sensitivity;  

– tests for the use of RCCBs in IT systems. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 61008 series, published under the general title, Residual current 
operated circuit-breakers without integral overcurrent protection for household and similar 
uses (RCCBs), can be found on the IEC website. 

The committee has decided that the contents of the base publication and its amendments will  
remain unchanged until the stability date indicated on the IEC web site under 
"http://webstore.iec.ch" in the data related to the specific publication. At this da te, the 
publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

The contents of the corrigendum of January 2014 have been included in this copy.  
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INTRODUCTION 

This part includes definitions, requirements and tests, covering all types of RCCBs. For the 
applicability to a specific type this part applies in conjunction with the relevant part, as 
follows: 

Part 2-1: Applicability of the general rules to RCCBs functionally independent of line voltage.  

Part 2-2: Applicability of the general rules to RCCBs functionally dependent on line voltage.  
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RESIDUAL CURRENT OPERATED CIRCUIT-BREAKERS  
WITHOUT INTEGRAL OVERCURRENT PROTECTION  
FOR HOUSEHOLD AND SIMILAR USES (RCCBs) –  

 
Part 1: General rules 

 
 
 

1 Scope 

This International Standard applies to residual current operated circuit -breakers functionally 
independent of, or functionally dependent on, line voltage, for household and similar uses, 
not incorporating overcurrent protection (hereafter referred to as RCCBs), for rated voltage s 
not exceeding 440 V a.c. with rated frequencies of 50 Hz, 60 Hz or 50/60 Hz and rated 
currents not exceeding 125 A, intended principally for protection against shock hazard.  

These devices are intended to protect persons against indirect contact, the exposed 
conductive parts of the installation being connected to an appropriate earth electrode. They 
may be used to provide protection against fire hazards due to a persistent earth fault current, 
without the operation of the overcurrent protective device.  

RCCBs having a rated residual operating current not exceeding 30 mA are also used as a 
means for additional protection in case of failure of the protective means against electric 
shock.  

This standard applies to devices performing simultaneously the functions of detection of the 
residual current, of comparison of the value of this current with the residual operating value 
and of opening of the protected circuit when the residual current exceeds this value.  

NOTE 1 The requirements for RCCBs are in line with the general requirements of IEC 60755. RCCBs are 
essentially intended to be operated by uninstructed persons and designed not to require maintenance. They may 
be submitted for certification purposes.  

NOTE 2 Installation and application rules of RCCBs are given in the IEC 60364 series.  

They are intended for use in an environment with pollution degree 2.  

They are suitable for isolation. 

RCCBs complying with this standard, with the exception of those with an uninterru pted 
neutral, are suitable for use in IT systems. 

Special precautions (e.g. lightning arresters) may be necessary when excessive overvoltages 
are likely to occur on the supply side (for example in the case of supply through overhead 
lines) (see IEC 60364-4-44). 

RCCBs of the general type are resistant to unwanted tripping including the case where surge 
voltages (as a result of switching transients or induced by lightning) cause loading currents in 
the installation without occurrence of flashover.  

RCCBs of type S are considered to be sufficient proof against unwanted tripping even if the 
surge voltage causes a flashover and a follow-on current occurs. 

NOTE 3 Surge arresters installed downstream of the general type of RCCBs and connected in common mode 
may cause unwanted tripping. 

NOTE 4 For RCCBs having a degree of protection higher than IP20 special constructions may be required.  



SS 97 : 2016 

 

19 

COPYRIGHT 

Particular requirements are necessary for  

– residual current operated circuit-breakers with integral overcurrent protection (see IEC 61009-
1); 

– RCCBs incorporated in or intended only for association with plugs and socket -outlets or 
with appliance couplers for household or similar general purposes;  

– RCCBs intended to be used at frequencies other than 50 Hz or 60 Hz.  

For RCCBs incorporated in, or intended only for association with socket-outlets, the 
requirements of this standard may be used, as far as applicable, in conjunction with the 
requirements of IEC 60884-1 or the national requirements of the country where the product is 
placed on the market. 

NOTE 5 RCCBs incorporated in, or intended only for association with socket -outlets, can either meet IEC 62640 
or this standard. 

NOTE 6 In DK, plugs and socket-outlets shall be in accordance with the requirements of the heavy current 
regulations, section 107.  

NOTE 7 In the UK, the plug part of an RCCB shall comply with BS 1363-1 and the socket-outlet part(s) of an 
RCCB should comply with BS 1363-2. In the UK, the plug part and the socket -outlet part(s) of an RCCB need not 
comply with any IEC 60884-1 requirements. 

The requirements of this standard apply for normal environmental conditions (see 7.1). 
Additional requirements may be necessary for RCCBs used in locations having severe 
environmental conditions. 

RCCBs including batteries are not covered by this standard.  

2 Normative references 

The following referenced documents are indispensable for the application 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 60038, IEC standard voltages 

IEC 60060-1:1989, High-voltage test techniques – Part 1: General definitions and test 
requirements 

IEC 60060-2:1994, High-voltage test techniques – Part 2: Measuring systems 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic 
(12 h + 12 h cycle) 

IEC 60068-3-4: 2001, Environmental testing – Part 3-4: Supporting documentation and 
guidance – Damp heat tests 

IEC 60112:2003, Method for the determination of the proof and the comparative tracking 
indices of solid insulating materials 

IEC 60228:2004, Conductors of insulated cables   

IEC 60364 (all parts), Low-voltage electrical installations 

IEC 60364-4-44:2007, Low-voltage electrical installations – Part 4-44: Protection for safety –
Protection against voltage disturbances and electromagnetic disturbances  

IEC 60364-5-53:2001, Electrical installations of buildings – Part 5-53: Selection and erection 
of electrical equipment –Isolation, switching and control 

IEC 60417, Graphical symbols for use on equipment 

IEC 60529, Degrees of protection provided by enclosures (IP Code)  
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles, requirements and tests 

IEC 60664-3, Insulation coordination for equipment within low-voltage systems - Part 3: Use 
of coating, potting or moulding for protection against pollution 

IEC 60695-2-10:2000, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods –
Glow-wire apparatus and common test procedure 

IEC 60884-1, Plugs and socket-outlets for household and similar purposes – Part 1: General 
requirements 

IEC 61009-1, Residual current operated circuit-breakers with integral overcurrent protection 
for household and similar uses (RCBOs) – Part 1: General rules 

IEC 61543:1995, Residual current-operated protective devices (RCDs) for household and 
similar use – Electromagnetic compatibility  
Amendment 1 (2004)   
Amendment 2 (2005)  

CISPR 14-1:2005, Electromagnetic compatibility –Requirements for household appliances, 
electric tools and similar apparatus – Part 1: Emission 
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