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Nationellt förord 

Europastandarden EN 61643-11:2002 

består av: 

� europastandardens ikraftsättningsdokument, utarbetat inom CENELEC 
� IEC 61643-1, First edition, 1998*) -  Surge protective devices connected to low-voltage power 

 distribution systems - Part 1: Performance requirements and 
 testing methods 

 
utarbetad inom International Electrotechnical Commission, IEC. 

 

 

 

 

 

 

     
*) Corrigendum, December 1998, till IEC 61643-1:1998, är inarbetat i texten. 
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Foreword 
 
The text of the International Standard IEC 61643-1:1998 and its corrigendum December 1998, prepared 
by SC 37A, Low-voltage surge protective devices, of IEC TC 37, Surge arresters, together with the 
common modifications prepared by CLC/SR 37A was submitted to the Unique Acceptance 
Procedure. 
 
The combined text was approved by CENELEC as EN 61643-11 on 2001-10-01. 
 
The following dates were fixed: 
 
 � latest date by which the EN has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement (dop) 2002-12-01 
 
 � latest date by which the national standards conflicting 
  with the EN have to be withdrawn (dow) 2004-10-01 
 
Annexes designated "normative" are part of the body of the standard.  
In this standard, annexes A, B and ZA are normative. 
Annex ZA has been added by CENELEC. 

__________ 
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Endorsement notice 
 
The text of the International Standard IEC 61643-1:1999 with its corrigendum December 1998 was 
approved by CENELEC as a European Standard with agreed common modifications as given below. 
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Annex ZA  
(normative) 

 
Normative references to international publications 
With their corresponding European publications 

 
This European Standard incorporates by dated or undated reference, provisions from other 
publications. These normative references are cited at the appropriate places in the text and the 
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any 
of these publications apply to this European Standard only when incorporated in it by amendment or 
revision. For undated references the latest edition of the publication referred to applies (including 
amendments). 
 
NOTE  When an international publication has been modified by common modifications, indicated by (mod), the 
relevant EN/HD applies. 
 
Publication Year Title EN/HD Year 

IEC 60060-1 
+ corr. March 

1989 
1990 

High-voltage test techniques -  
Part 1: General definitions and test 
requirements 

HD 588.1 S1 1991 

IEC 60112 1979 Method for determining the comparative and 
the proof tracking indices of solid insulating 
materials under moist conditions 

HD 214 S2 1980 

     
IEC 60227 (mod) Series Polyvinyl chloride insulated cables of rated 

voltages up to and including 450/750 V 
- HD 211) Series 

IEC 60245 (mod) Series Rubber insulated cables of rated voltages up 
to and including 450/750 V 

- HD 222) Series 

     
IEC 60364-4-442 1993 Electrical installations of buildings - 

Part 4: Protection for safety -  
Chapter 44: Protection against overvoltages 
- Section 442: Protection of low-voltage 
installations against faults between high-
voltage systems and earth 

- - 

     
IEC 60364-5-534 1997 Part 5: Selection and erection of electrical 

equipment � Section 534: Devices for 
protection against overvoltages 

- - 

     
IEC 60529 1989 Degrees of protection provided by 

enclosures (IP Code) 
EN 60529 
+ corr. May 

1991 
1993 

IEC 60664-1 
(mod) 

1992 Insulation coordination for equipment within 
low-voltage systems - Part 1: Principles, 
requirements and tests 

HD 625.1 S1 
+ corr. Nov. 

1996 
1996 

IEC 60695-2-1/1 1994 Fire hazard testing - Part 2: Test methods - 
Section 1/sheet 1: Glow-wire end-product 
test and guidance 

EN 60695-2-1/13) 1996 

IEC 60884-1 1994 Plugs and socket-outlets for household and 
similar purposes - Part 1: General 
requirements 

- - 

A1 1994 - -

������� 
1) The HD 21 series is related to but not equivalent to the IEC 60227 series. 

2) The HD 22 series is related to but not equivalent to the IEC 60245 series.  

3) EN 60695-2-1/1 is superseded by EN 60695-2-11:2001 (IEC 60695-2-11:2000).   
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Publication Year Title EN/HD Year 

IEC 60947-1 
(mod) 

1996 Low-voltage switchgear and controlgear - 
Part 1: General rules 

EN 60947-1 19974) 

IEC 60947-5-1 1990 Part 5: Control circuit devices and switching 
elements - Section 1: Electromechanical 
control circuit devices 

EN 60947-5-1 19915) 

IEC 60999 (mod) Series Connecting devices - Safety requirements 
for screw-type and screwless-type clamping 
units for electrical copper conductors 

EN 60999 Series 

IEC 61180-1 1992 High-voltage test techniques for low-voltage 
equipment - Part 1: Definitions, test and 
procedure requirements 

EN 61180-1 1994 

     
IEC 61643-12 2002 Surge protective devices connected to low-

voltage power distribution systems -  
Part 12: Selection and application principles 

- - 

- 

������� 
4) EN 60947-1:1999 is based on IEC 60947-1:1999, mod. 

5) EN 60947-5-1:1997 is based on IEC 60947-5-1:1997. 





61643-1 © IEC:1998 – 3 –

CONTENTS

Page

Clause

1 General ..................................................................................................................... 15

1.1 Scope .............................................................................................................. 15

1.2 Normative references ....................................................................................... 15

2 Service conditions ..................................................................................................... 17

2.1 Normal ............................................................................................................. 17

2.2 Abnormal ......................................................................................................... 17

3 Definitions................................................................................................................. 19

4 Classifications........................................................................................................... 27

4.1 Number of ports ............................................................................................... 27

4.1.1 One...................................................................................................... 27
4.1.2 Two...................................................................................................... 27

4.2 SPD design topology ........................................................................................ 27

4.2.1 Voltage switching type .......................................................................... 27
4.2.2 Voltage limiting type ............................................................................. 27
4.2.3 Combination type ................................................................................. 27

4.3 SPD class I, II and III tests ............................................................................... 27

4.4 Location ........................................................................................................... 29

4.4.1 Indoor .................................................................................................. 29
4.4.2 Outdoor................................................................................................ 29

4.5 Accessibility ..................................................................................................... 29

4.5.1 Accessible............................................................................................ 29
4.5.2 Inaccessible (out-of-reach) ................................................................... 29

4.6 Mounting method ............................................................................................. 29

4.6.1 Fixed.................................................................................................... 29
4.6.2 Portable ............................................................................................... 29

4.7 SPD disconnector ............................................................................................ 29

4.7.1 Location ............................................................................................... 29
4.7.2 Protection functions.............................................................................. 29

4.8 Backup overcurrent protection .......................................................................... 29

4.8.1 Specified .............................................................................................. 29
4.8.2 Not specified ........................................................................................ 29

4.9 Degree of protection provided by enclosures according to IP codes of
IEC 60529........................................................................................................ 29

4.10 Temperate range ............................................................................................. 29

4.10.1 Normal ................................................................................................. 29
4.10.2 Extended.............................................................................................. 29



61643-1 © IEC:1998 – 5 –

Clause Page

5 Standard ratings........................................................................................................ 31

5.1 Preferred values of impulse current for class I tests Iimp ................................... 31

5.2 Preferred values of nominal discharge current for class II tests In ..................... 31

5.3 Preferred values of open-circuit voltage for class III tests Uoc ........................... 31

5.4 Preferred values of voltage protection level Up ................................................. 31

5.5 Preferred values of r.m.s. or d.c. maximum continuous operating voltage Uc..... 31

6 Requirements............................................................................................................ 31

6.1 General requirements....................................................................................... 31

6.1.1 Identification ........................................................................................ 31
6.1.2 Marking ................................................................................................ 33

6.2 Electrical requirements..................................................................................... 33

6.2.1 Electrical connections........................................................................... 33
6.2.2 Voltage protection level Up ................................................................... 33
6.2.3 Class I impulse current test(s) .............................................................. 33
6.2.4 Class II nominal discharge current test(s) ............................................. 33
6.2.5 Class III combination wave test(s) ........................................................ 35
6.2.6 Operating duty test ............................................................................... 35
6.2.7 SPD disconnector................................................................................. 35
6.2.8 Air clearances and creepage distances................................................. 35
6.2.9 Tracking resistance .............................................................................. 35
6.2.10 Dielectric withstand .............................................................................. 35
6.2.11 Short-circuit withstand capability........................................................... 35

6.3 Mechanical requirements ................................................................................. 35

6.3.1 General ................................................................................................ 35
6.3.2 Mechanical connections ....................................................................... 37
6.3.3 Corrosive resistant metals .................................................................... 41

6.4 Environmental requirements ............................................................................. 41

6.5 Safety requirements ......................................................................................... 41

6.5.1 Protection against direct contact ........................................................... 41
6.5.2 Fire resistance ..................................................................................... 43

6.6 Additional test requirements for two-port SPDs and one-port SPDs with
separate input/output terminals ........................................................................ 43

6.6.1 Percent of voltage regulation ................................................................ 43
6.6.2 Rated load current................................................................................ 43

7 Type tests ................................................................................................................. 43

7.1 General testing procedures .............................................................................. 43

7.1.1 Class I impulse current test .................................................................. 45
7.1.2 Class I and class II nominal discharge current test................................ 51
7.1.3 Class I and II voltage impulse test ........................................................ 51
7.1.4 Class III combination wave test ............................................................ 53

7.2 Identification and marking ................................................................................ 57

7.2.1 Verification of the identification and markings ....................................... 57
7.2.2 Test of indelibility of markings .............................................................. 57



61643-1 © IEC:1998 – 7 –

Clause Page

7.3 Terminals and connections............................................................................... 57

7.3.1 General testing procedure .................................................................... 57
7.3.2 Terminals with screws .......................................................................... 57
7.3.3 Screwless terminals ............................................................................. 63
7.3.4 Insulation pierced connections.............................................................. 65
7.3.5 Nuts, plug, socket ................................................................................ 65

7.4 Testing for protection against direct contact...................................................... 67

7.4.1 Insulated parts ..................................................................................... 67
7.4.2 Metal parts ........................................................................................... 67

7.5 Determination of the measured limiting voltage................................................. 67

7.5.1 Test procedure to determine the presence of a switching (crowbar)
component  in an SPD.......................................................................... 73

7.5.2 Test procedure to measure the residual voltage with 8/20 current
impulses .............................................................................................. 73

7.5.3 Test procedure to measure the sparkover voltage with 1,2/50 voltage 
impulses .............................................................................................. 75

7.5.4 Test procedure to measure the limiting voltage with the combination wave..... 75
7.5.5 Alternate test to the combination wave test (7.5.4), without a decoupling

network ................................................................................................ 75

7.6 Operating duty test ........................................................................................... 77

7.6.1 General ................................................................................................ 77
7.6.2 Preliminary test to determine the magnitude of the follow current .......... 81
7.6.3 Power frequency source characteristics for preconditioning .................. 81
7.6.4 Class I and II preconditioning tests ....................................................... 81
7.6.5 Class I and II operating duty test .......................................................... 83
7.6.6 Pass criteria ......................................................................................... 85
7.6.7 Class III operating duty test .................................................................. 85

7.7 SPD disconnectors and safety performance of overstressed SPDs ................... 87

7.7.1 Operating duty withstand test of SPD disconnectors ............................. 87
7.7.2 Test of thermal stability of SPDs........................................................... 87
7.7.3 Short-circuit withstand capability test in conjunction with backup

overcurrent protection, if any ................................................................ 91
7.7.4 TOV failure test .................................................................................... 93

7.8 Test for two-port SPDs and one-port SPDs with separate input/output terminals ..... 95

7.8.1 Test to determine the percentage voltage regulation ............................. 95
7.8.2 Rated load current................................................................................ 95

7.9 Additional tests ................................................................................................ 95

7.9.1 Portable SPDs with flexible cables and cords and their connection........ 95
7.9.2 Mechanical strength ............................................................................. 105
7.9.3 Heat resistance .................................................................................... 111
7.9.4 Resistance to abnormal heat and fire.................................................... 113
7.9.5 Verification of air clearances and creepage distances ........................... 115
7.9.6 Tracking resistance .............................................................................. 121
7.9.7 Insulation resistance ............................................................................ 121
7.9.8 Dielectric withstand .............................................................................. 123
7.9.9 Resistance to ingress of solid objects and to harmful ingress of water... 123

8 Routine and acceptance tests.................................................................................... 125

8.1 Routine tests.................................................................................................... 125
8.2 Acceptance tests.............................................................................................. 125



61643-1 © IEC:1998 – 9 –

Page

Annexes

A Considerations for SPDs when class I tests are to be applied .................................... 127

B Bibliography .............................................................................................................. 131

Tables

  1 Class I, II and III tests ............................................................................................... 27

  2 Type test requirements (under consideration)............................................................ 47

  3 Parameters for class I test ........................................................................................ 51

  4 Tolerances on class III test waveform parameters ..................................................... 55

  5 Screw thread diameters and applied torques ............................................................. 59

  6 Connectable cross-sections of copper conductors for screw-type terminals
or screwless terminals .............................................................................................. 61

  7 Pulling forces (screw terminals) ................................................................................ 61

  8 Conductor dimensions .............................................................................................. 63

  9 Pulling force (screwless terminals) ............................................................................ 65

10 Tests to be performed to determine the measured limiting voltage............................. 67

11 Prospective short-circuit current and power factor ..................................................... 91

12 Tightening requirements for clamping screws ............................................................ 99

13 Fall distance for impact requirement ......................................................................... 107

14 Air clearances and creepage distances for SPDs category outdoor............................ 115

15 Air clearances and creepage distances for SPDs category indoor .............................. 119

16 Dielectric withstand................................................................................................... 123

Figures

  1 Example of a decoupling network for single-phase power .......................................... 55

  2 Example of a decoupling network for three-phase power ........................................... 55

  3 Flow chart of testing to determine the voltage protection level Up .............................. 71

  4 Alternate test for the measured limiting voltage ......................................................... 77

  5 Flow chart of the operating duty test.......................................................................... 79

  6 Preconditioning and operating duty cycle test schedule ............................................. 83

  7 Apparatus for testing the cord retention..................................................................... 97

  8 Apparatus for flexing test .......................................................................................... 101

  9 Impact test apparatus ............................................................................................... 105

10 Tumbling barrel ........................................................................................................ 109

11 Ball thrust tester ....................................................................................................... 113

A.1 General distribution of lightning current ..................................................................... 129



61643-1 © IEC:1998 – 15 –

 SURGE PROTECTIVE DEVICES CONNECTED TO LOW-VOLTAGE
POWER DISTRIBUTION SYSTEMS –

Part 1: Performance requirements and testing methods

1 General

1.1 Scope

This part of IEC 61643 is applicable to devices for surge protection against indirect and direct
effects of lightning or other transient overvoltages. These devices are packaged to be
connected to 50/60 Hz a.c. and d.c. power circuits, and equipment rated up to 1 000 V r.m.s. or
1 500 V d.c. Performance characteristics, standard methods for testing, and ratings are
established for these devices that contain at least one nonlinear component that is intended to
limit surge voltages and divert surge currents.

1.2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 61643. At the time of publication, the editions indicated
were valid. All normative documents are subject to revision, and parties to agreements based
on this part of IEC 61643 are encouraged to investigate the possibility of applying the most
recent editions of the normative documents indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

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

IEC 60112:1979, Method for determining the comparative and the proof tracking indices of solid
insulating materials under moist conditions

IEC 60227 (all parts), Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60245 (all parts), Rubber insulated cables – Rated voltages up to and including 450/750 V

IEC 60364-4-442:1993, Electrical installations of buildings – Part 4-442: Protection for safety –
Protection against overvoltages – Protection of low-voltage installations against faults between
high-voltage systems and earth

IEC 60529:1989, Degrees of protection provided by enclosures (IP code)

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems – Part 1:
Principles, requirements and tests

IEC 60695-2-1/1:1994, Fire hazard testing – Part 2-1/1: Test methods – Sheet 1: Glow wire
end-product test and guidance




