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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of
EN 61643-11:2012+A11:2018. It is derived from IEC 61643-11:2011.
It supersedes BS EN 61643-11:2012, which is withdrawn.

The CENELEC common modifications to this document have been
provided in their entirety in the European Endorsement Notice. BSI's
policy of providing consolidated content remains unchanged; however, in
the interest of expediency, in this instance BSI have chosen to collate the
relevant content at the beginning of this document.

The UK participation in its preparation was entrusted to Technical
Committee PEL/37/1, Surge Arresters - Low Voltage.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 93590 9
ICS 29.240.01; 29.240.10

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 April 2018.

Amendments/corrigenda issued since publication

Date Text affected

30 April 2018 Implementation of CENELEC amendment
A11:2018: European foreword and Annex ZA
amended, Subclause 7.5.5 and Annexes ZC and ZZ
added
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European foreword

This document (EN 61643-11:2012) consists of the text of IEC 61643-11:2011 prepared by IEC/SC 37A
"Low-voltage surge protective devices", together with the common maodifications prepared by CLC/TC 37A
"Low voltage surge protective devices".

The following dates are fixed:

o latest date by which this document has to be (dop) 2013-08-27
implemented
at national level by publication of an identical
national standard or by endorsement

e latest date by which the national standards conflicting 2015-08-27
with this document have to be withdrawn (dow) 015-08

This document supersedes EN 61643-11:2002 + A11:2007.

The main changes with respect of EN 61643-11:2002 + A11:2007 are the complete restructuring and
improvement of the test procedures and test sequences.

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in IEC 61643-11:2011
are prefixed “Z”.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent rights.

This standard covers the principle elements and objectives for electrical equipment designed for use within
certain voltage limits (LVD - 2014/35/EU).

Foreword to amendment A11

This document (EN 61643-11:2012/A11:2018) has been prepared by CLC/TC 37A "Low voltage surge
protective devices".

The following dates are fixed:

< latest date by which this document has to be (dop) 2018-09-23
implemented at national level by publication of an
identical national standard or by endorsement

- latest date by which the national standards conflicting (dow) 2021-03-23
with this document have to be withdrawn

Annex ZC applies to portable SPDs classified as pluggable equipment type A according to EN 62368-1.

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

This document has been prepared under a mandate given to CENELEC by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.
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Endorsement notice

The text of the International Standard IEC 61643-11:2011 was approved by CENELEC as a European
Standard with agreed common modifications.

COMMON MODIFICATIONS

Scope Modify the Scope as follows:

This part of EN 61643 is applicable to devices for surge protection against indirect and
direct effects of lightning or other transient overvoltages. These devices are called
Surge Protective Devices (SPD). These devices are designed to be connected to
50 Hz a.c. power circuits, and equipment rated up to 1000 V r.m.s. Performance
characteristics, safety requirements, standard methods for testing and ratings are
established. These devices contain at least one nonlinear component and are intended
to limit surge voltages and divert surge currents.

3.1.14 Modify the note as follows:

- the measured limiting voltage, determined for front-of-wave sparkover (if applicable) and the measured
limiting voltage, determined from the residual voltage measurements up to /, and/or /im, respectively for
test classes Il and/or |

- the measured limiting voltage determined for the combination wave measurements up to U, for test
class Ill.

3.1.28 Modify the definition as follows:

SPD disconnector (disconnector)
device for disconnecting an SPD, or part of an SPD, from the power system in the
event of SPD failure

NOTE This disconnecting device is not required to have isolating capability for safety purposes. It is to
prevent a persistent fault on the system and is used to give an indication of an SPD’s failure. Disconnectors
can be either internal (built in) or external (required by the manufacturer) or both. There may be more than
one disconnector function, for example an over-current protection function and a thermal protection function.
These functions may be in separate units.

3.1.36 Modify the heading definition as follows:

sparkover voltage or trigger voltage of a voltage switching SPD
3.1.39 Add a note to the definition:

NOTE According to installation standard HD 60364-5-534, I; shall be equal to /s

4.1 Modify the subclause as follows:

Frequency range is from 47 Hz to 53 Hz a.c.

Documents

Document Sharing Hub

Full document details: BS EN 61643-11:2012+A11:2018


http://www.avadocuments.com/doc/bs-en-61643-11-2012-a11-2018
http://www.avadocuments.com/doc/bs-en-61643-11-2012-a11-2018

BSEN 61643-11:2012+A11:2018
EN 61643-11:2012+A11:2018

5.3 Replace 5.3 by the following:
Types 1, 2 and 3 SPDs- Class |, Il and Il tests
Information required for class I, Il and class lll tests is given in Table 2.

Table 2 — Tests of types 1, 2 and 3 SPDs

Type of SPD Tests Required information Test procedures
(see subclauses)

Type 1 Class | limp 8.1.1;8.1.2; 8.1.3

Type 2 Class Il In 8.1.2;8.1.3

Type 3 Class Il Usc 8.1.4;8.1.4.1
5.71.3 Modify the title as follows:

Both (one part internal and one part external)
5.8 Delete text:

According to IP code of .
5.10.1 Modify the subclause as follows:

AC between 47 Hz and 53 Hz.

5.10.2 Modify the subclause as follows:

AC other than the range of 47 Hz to 53 Hz.

6 Replace complete clause by: void
Table 1 Delete row k dealing with k (trip current factor)
711 Modify a4) as follows:

The SPD type and discharge parameters for each mode of protection declared by the
manufacturer and printed next to each other:

o for Type 1: “Type 1” and “/i,“ and the value in kA, and/or
“T1] (T1 in a square) and “J,," and the value in kA (e.g. T1] fimp: 10 kA);

o for Type 2: “Type 2" and “/,, “ and the value in kA, and/or
“T2(T2 in a square) and “/, “ and the value in kA (e.g. T2 /,: 10 kA);

e for Type 3: “Type 3" and “U,“ and the value in kV, and/or
““(T3 in a square) and “U,." and the value in kV (e.g. Uoe: 5 kV);

711 Modify last paragraph of a8) as follows:
An SPD may be classified according to more than one test class (e.g. Type 1 and
Type2 ). In this case, the tests required for all declared test classes shall be

performed. If in such case the manufacturer declares only one protection level, only the
highest protection level shall appear in the marking.
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711

711

711

7.2.2

7.24

7.2.5.3

7.25.3

7.25.4

7.451

7.4.5.2

7.6.1.2

7.6.1.3
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Modify b10) to read

b10) void

Modify b14) to read

b14) Iax, (if declared by the manufacturer).

Modify ¢7) to read

c7) void

Add a 3" paragraph:

This test is not performed on SPDs for connection N-PE only.
Add after the first paragraph:

The SPD shall be ........changes in its characteristics.

“In addition voltage switching type SPDs or combination type SPDs shall be able to
interrupt any follow current up to the short-circuit current rating (/sccr).”

Modify the 2" paragraph to read:

Compliance is checked by the test in accordance with 8.3.5.3 and 8.3.5.3.2.

Remove the 3 paragraph

Replace the 2 paragraph by:

A status indicator may be composed of two parts (one of which is not replaced when
e.g. a plug module is changed), linked by a coupling mechanism which can be
mechanical, optical, audio, electromagnetic, etc. The part of the status indicator which
is not replaced (e.g. base part of socket) shall be capable of operating at least 50 times
Replace reference to IEC 61000 series by reference to EN 61000-6-1.

Replace reference to IEC 61000 series by reference to EN 61000-6-3.

Add new requirement:

7.6.1.2 Maximum discharge current /,,x

If the manufacturer declares /., this parameter shall be tested in accordance with the
testin 8.3.3.1.

Add new requirement:
7.6.1.3 Vibration and shock

Information on vibration and shock tests for transportation and special applications can
be found in Annex ZB.

Modify the note as follows:

NOTE For some tests, special prepared samples are required.
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8.1 Add the following Note after the 11" paragraph (second bullet):

NOTE Tissue paper: thin, soft and rather strong paper, generally used to wrap breakable objects and
whose weight stands between 12 g/m? and 25 g/m>.

8.1 Correct miss spelling at the end of 2" line of the 10" paragraph:
... is required for the L-PE ... (the t of the word the is missing)
Table 3 Add footnote ° to the line “Operating duty test” in Table 3.

Table 3 Add footnote ° to read as follows (bottom of Table 3):

4 For the whole operating duty test (including the additional duty test, if applicable) one separate set of
samples may be used.

Table 3 Replace the test description in test sequence 7 "For SPDs classified outdoor” to read:
Environmental tests for outdoor SPDs

Table 3 Replace in the line of test sequence 7 “O” by

Delete “O = optional” in Table 3 (bottom)

Table 3 Add after Thermal stability “°
Table 4, Modify second paragraph as follows:
E criteria

The SPD shall be connected as for normal use according to the manufacturer’s instructions to a
power supply at the reference test voltage (Urer). The current that flows through each
terminal is measured. Its resistive component (momentary value of current measured
at the crest of the voltage sine wave) shall not exceed a value of 1 mA, or the total
current shall not have changed by more than 20 % compared to the initial value
determined at the beginning of the relevant test sequence.

Table 4, Modify fourth paragraph as follows:

E criteria
In addition, for SPD modes connected N-PE only the current through the PE-terminal
shall be measured, whereas the terminals are connected to a power supply at the
maximum continuous operating voltage (U;). Its resistive component (momentary value
of current measured at the crest of the voltage sine wave) shall not exceed a value of
1 mA, or the total current shall not have changed by more than 20 % compared to the
initial value determined at the beginning of the relevant test sequence.

Table 5 Delete line 8.3.5.3.1
8.3.2 Replace the 1 paragraph to read:

All modes of protection of the SPD shall be connected as for normal use according to
the manufacturer’s instructions.

The line to PE voltage of the supply system shall be adjusted to the reference test
voltage Urer.
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8.3.3 Replace Figure 5 by:

Class | or I What Class Ill

is the class
test?

A 4

Test to measure the
residual voltage with 8/20 current
impulse
(see 8.3.3.1)

)

Is there a
switching component?
(see 7.1.1d1)

yes

A 4

Front of wave sparkover test Test to measure the limiting voltage
(see 8.3.3.2) with the combination wave (see
o 8.3.3.3)

\ 4

Determine the measured
—> limiting voltage

v

Pass criteria in 8.3.3.4

:

[ Tests completed ‘

A

v

Check that the measured limiting voltage
does not exceed the voltage protection level Up as
declared by the manufacturer.
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8.3.31 Replace the whole clause by
Residual voltage with 8/20 current impulses

a) When testing SPDs to class I, 8/20 current impulses with a sequence of crest
values of approximately 0,1; 0,2; 0,5; 1,0 times the crest value of f,, shall be
applied.

When testing SPDs to class Il, 8/20 current impulses with a sequence of crest
values of approximately 0,1; 0,2; 0,5; 1,0 times /, shall be applied.

If the SPD contains only voltage-limiting components, this test needs only to be
performed at crest values of i, for test class | or I, for test class II.

One sequence of positive polarity and one sequence of negative polarity are
applied to the SPD.

b) When /. is declared by the manufacturer an additional 8/20 current impulse with
a crest value of I, shall be applied at the polarity that showed higher residual
voltages in the previous tests a).

c) The interval between individual impulses shall be long enough for the sample to
cool down to ambient temperature.

d) A current and a voltage oscillogram shall be recorded for each impulse. If relevant,
the (absolute) crest values shall be plotted into a discharge current versus residual
voltage diagram to I, or fim, A curve which best fits the data points shall be drawn.
There shall be sufficient points on the curve to ensure that there are no significant
deviations on the curve up to /, or /in,.

e) The residual voltage used for determining the measured limiting voltage is the
highest voltage value corresponding to the range of currents for

e classl: upto Iimp;

e classll:upto/,

NOTE The residual voltage is the highest crest value measured during surge current flow. Any high
frequency disturbances and spikes before and during current flow caused by specific generator design,
like crowbar generators, are disregarded.

f) The value for determining U,.x is the highest residual voltage measured at surge
currents up to I, Imax OF I limp, @s applicable depending on the SPD test class.

8.3.4.1 Replace the 3% and 4" paragraphs starting with “The measured limiting....” and ending
with “...negative surge applied.” to read:

The measured limiting voltage shall be checked and shall be below or equal to Up_

The measured limiting voltage shall be determined, using the tests described in 8.3.3,
but the test of 8.3.3.1 is performed only with an 8/20-surge current with a crest value
corresponding to /i, for Test Class | or with /, for Test Class Il and the test of 8.3.3.3 is
performed only at U, for Test class .

8.3.4.2.2 Replace the whole paragraph by:

The test sample shall be connected to a power frequency voltage at U. with a
prospective short-circuit current equal to the short circuit current rating /5., declared by
the manufacturer and with a power factor in accordance with Table 8, except for SPDs
which are only connected between neutral and protective earth in TT- and/or TN-
Systems, for which the prospective short-circuit current shall be at least 100 A.
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8.3.5.2

8.3.5.3
Test
Procedure

8.3.5.3.1 and
Table 5

8.3.5.3.2

8.3.5.3.2
Test
Procedure

8.3.5.3.2
Pass Criteria

8.3.5.3.2
Pass criteria

8.4.2.1.1
Table 11

8.4.3
Pass criteria

8.4.3
Table 15
8.6.1.1
Table 19
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Add a note to the thermal stability test at the end of sample preparation:
NOTE Separate prepared sets of samples may be needed for this test.
Modify the text of 2nd paragraph of Test procedure in a) to read:

The test is carried out twice with Ugrer applied once at (45 + 5) electrical degrees and
once at (90 £ 5) electrical degrees after the zero crossing of the voltage

Remove the entire part. And the relevant line in Table 5.

Add the sentence after the 2 bullets:

For all types of SPDs with U, up to 180 V, the conditioning voltage may be reduced to
600 V” if for voltage switching type SPDs and for combination type SPDs, any voltage
switching components operate at this voltage.

Replace the full last paragraph of Test procedure by:

If all measurements of the tests on the first set of samples (100 A test set up):

e either show a disconnection within 5 s during the application of the conditioning

voltage
or
e the current through the sample during the application of Ugrgr after conditioning
does not exceed a value of 1 mA,
or

e the current through the sample during the application of Urgr after conditioning
does not exceed the initial value determined at Uger before the test by more
than 20 %

no further test is performed.

Modify in the pass criteria the 2™ bullet of the exception as follows:

SPDs where the current is interrupted or no significant current flows during the
application of Urgr.

Add the note after the text “where no disconnection occurs”

NOTE Significant current means that the current through the sample during the application of Urer after
conditioning does not exceed a value of 1 mA or does not exceed the initial value determined at Urer before
the test by more than 20 %.

Remove column “American Wire Gauge”

Modify pass criteria to read:

The air clearances and creepage distances shall not be smaller than the values
indicated in Table 15 and Table 16, whereby Table 16 shall be applied to items 1), 2)
and 3) according to Table 15.

Move footnote ? from first column U..a to second column < 2 000V

Remove column AWG/MCM
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8.6.1.1 Modify the pass criteria text to read:

The pass criteria C, F and G according to Table 4 and the following additional pass
criteria shall apply.

8.6.1.2 Replace If a maximum overcurrent protection is specified by the manufacturer, the
SPD shall be loaded for 1 h with a current equal to k times that maximum overcurrent
protection. The factor k shall be selected from Table 20.”

by
“If an external maximum overcurrent protection is specified by the manufacturer, the

SPD shall be loaded for 1 h with a current equal to 1,6 times the rated current of that
maximum overcurrent protection.”

8.6.1.2 . .
Table 20 Delete Table 20 but keep the numbering (add void)
Annex A,
Table A.1 Replace Table A.1 by
Table A.1 — Reference test voltage values
Nominal Expected Reference test voltage Ugrer [V]
! voltage (depending on the mode of protection)
AC system regulation of
Power distribution system the power L—N
Voltage[V] distribution L-PE L-L N-PE
LPE(N)/LL | System (PEN)
max+(%)
3 conductor
Three phase
TT-system
without PE and Ur oo/ U Tol (1+Tol/100) (1+Tol/100)
Neutral LPEIELL UL-PE U|_.|_
distribution
e.9. 230/ 400 10 255 440
4 conductor
Three phase
TT-system with 1+Tol/100)- 1+Tol/100)s 1+Tol/100)e 1+Tol/100)-
Neutral ULpe/ULL Tol ( U ) ( U ) ( U ) ( U )
distribution L-PE L-PE Lt L-PE
N
€.9. 230/ 400 10 255 255 440 255
4 conductor
Three phase
TN-C-system 1+Tol/100)s 1+Tol/100)- 1+Tol/100)-
with PEN- ULre/ULL Tol ( U ) ( U ) ( U ) -
distribution L-PE L-PE Lt
PEN
€.9. 230/ 400 10 255 255 440
Three phase
TN-S-system
with PE and 5 conductor Ul U Tol (1+Tol/100) (1+Tol/100)+ (1+Tol/100)+ (1+Tol/100)+
Neutral PR ULpe ULre U ULpe
distribution
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Nominal Expected Reference test voltage Ugrer [V]
! voltage (depending on the mode of protection)
AC system regulation of
Power distribution system the power L—N
Voltage[V] distribution L-PE L-L N-PE
L-PE(N) / L-L system (PEN)
max+(%)
———
——
——
N
———FE
e.g. 230/ 400 10 255 255 440 255
4 conductor
Three phase IT-
system with 1+Tol/100)- 1+Tol/100)+ 1+Tol/100)+ 1+Tol/100)+
Neutral UnUiL Tol ( U ) ( U ) ( U ) ( U )
distribution LN Lt Lt LN
N
€.g 230 /400 10 255 440 440 255
3 conductor
Three phase IT-
system without 1+Tol/100)- 1+Tol/100)-
Neutral Uit Tol . ( y ) ( y ) _
distribution Lt Lt
e.g. ---/1230 10 - 255 255 -
3 conductor
Single-phase | oy (14Tol/100)» | (1+Tol/100)e (14Tol/100)
TN-S-system N Uppel-—- Tol U U — U
pe L-PE L-PE L-PE
e.g. 230/--- 10 255 255 255
NOTE: If higher voltage regulation is required for certain applications (for example + 15 %), subject to a special agreement between the
manufacturer and the user.

Annex B Remove Table B.2 and Table B.3 and text related to B.2 and B.3.
Annex B, Modify as follows:
B.1

For specific applications with conditions different from the ones given in Table B.1, the
TOV test values Ur and the testing duration may be defined by agreement between
the manufacturer and the user, depending on actual network configurations and
conditions. The values of Ur and the corresponding duration(s) shall be declared on
the SPDs data sheet according to 7.1.1 c1).

Annex D Add in sequence 1 after thermal stability : ©
Table D1
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Annex D Replace the test description in test sequence 7 "For SPDs classified outdoor” to read:
Table D.1

Environmental tests for outdoor SPDs
Annex ZA Add Annex ZA (See annexes)
Annex ZB Add Annex ZB (See annexes)

Bibliography  Add the following references:
EN 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

EC 60068-2-6

EN 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance:
Shock |EC 60068-2-2

EN 60068-2-64, Environmental testing — Part 2-64: Tests — Test Fh: Vibration,
broadband random and guidance (JEC 60068-2-64

EN 60721-3-3, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 3: Stationary use at

weather protected locations (JEC 60721-3-

EN 61373, Railway applications — Rolling stock equipment — Shock and vibration tests
EC 6137
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD applies.

Publication

EC 60060-1
+ corr. March
+ corr. March

IEC 60112
EC 60529
JEC 60664-1

EC 60664-1

EC 60695-2-11

+ corr. January

IEC 61000

EC 61180-1

2007

2000
2001

series

series

2014

1) HD 588.1 S1 is superseded by EN 60060-1:2010, which is based on JEC 60060-1:2010.

Title EN/HD Year
High-voltage test techniques - HD 588.1 S1" 1991
Part 1: General definitions and test
requirements
Method for the determination of the proof and EN 60112 -
the comparative tracking indices of solid
insulating materials
Degrees of protection provided by enclosures EN 60529 -
(IP Code)
Insulation coordination for equipment within EN 60664-1 2007
low-voltage systems -
Part 1: Principles, requirements and tests
Fire hazard testing - EN 60695-2-11 2001
Part 2-11: Glowing/hot-wire based test methods
- Glow-wire flammability test method for end-
products
Electromagnetic compatibility (EMC) EN 61000 series
High-voltage test techniques for low-voltage EN 61180-1 -
equipment -
Part 1: Definitions, test and procedure
requirements
Electrical installations of buildings / HD 384 / series
Low-voltage electrical installations HD 60364
Audio/video, information and N 62368-1 2014
communication technology equipment - (mod)
Part 1: Safety requirements
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Annex ZB
(informative)

Vibration and shock test

ZB.1 General

This annex gives information if the manufacturer declares performances for vibration and shock conditions.
ZB.2 Vibration and shock test

ZB.2.1 General

Vibration and shock tests shall be performed according to

- EN 60068-2-6 for sinusoidal vibration test,

- EN 60068-2-64 for broadband random vibration test, and

- EN 60068-2-27 for shock test.

ZB.2.2 Transportation

Usually SPDs within their packaging are subjected to mechanical stress due to transportation. This should be
checked by a vibration and shock test in accordance with EN 60721-3-2.

ZB.2.3 Special applications
Special applications of SPDs may require additional vibration and shock tests, on the device itself.

Typical values can be found in EN 60721-3-3. The typical values can be as shown in Table ZB.1.
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Table ZB.1 — Typical Vibration and shock test parameters for various environments

Environment EN 60721-3-3 Sinusoidal Shock |Random
references vibrations Vibrations
Commercial 3M3 0,75 mm 0,2g FT 8 | 5g 6ms NA
building Hz 1-150 Hz
5 cycles
Industrial 3M4 3,5mm1gFT 8,5 15¢g 15g 6ms
Hz 1-150 Hz 11ms | 100/axe/sens
10 cycles
Severe 3M5 3,5mm1g FT 8,5 30g 25g 6ms
industrial Hz 1-150 Hz 6ms | 100/axe/sens
10 cycles
Hard 3M6 7,5mm2gFT8 30g 25g 6ms
Hz 1-150 Hz 6ms | 100/axe/sens
10 cycles
Extreme 3M8 15 mm 5g FT 9 30g 25g 6ms
Hz 1-150 Hz 6ms | 100/axe/sens
5 cycles

Furthermore other applications like railway may require different parameters that are given in corresponding
standards or directly from application. For instance required parameters for railway vibration and shock tests
are given in EN 61373.

During the sinusoidal and random vibration tests (if requested), the sample should be powered under U, with
a short circuit capability of at least 5A.

ZB.3 Pass criteria

Pass criteria C, D, E, G and | according to Table 4 shall apply.
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Annex ZC
(normative)
Additional requirements for portable SPDs classified as pluggable equipment type A

Annex ZC applies to portable SPDs classified as pluggable equipment type A according to EN 62368-1|.
NOTE A pluggable equipment type A is an equipment that is intended for connection to the mains via a non-industrial plug

and socket-outlet or via a non-industrial appliance coupler, or both. These equipment are dedicated to household and similar
uses.

It does not apply to
— portable SPDs for industrial and similar use,

— portable SPDs that are designed to be permanently connected to the fixed installation with a reliable
earth (e.g. mounted in 19” racks).

If not otherwise mentioned, Annex ZC amends specific requirements of this European Standard. All
requirements not mentioned in this annex shall be applied unchanged as provided in Table 3.

In Clause ZC.x below, the same numbering of the sub-clauses has been kept as in the main document.

ZC.7.7 Specific requirements for portable SPDs classified as pluggable equipment type A

For portable SPDs considered as pluggable equipment type A, the following specific requirements apply.

— Every mode of protection shall be provided with an appropriate internal disconnector(s). No external
disconnectors shall be required. All tests shall be passed by the SPD itself.

— Live terminals shall not be specifically assigned to a line terminal or to a neutral terminal. All live
terminals shall be tested in the same way (due to possible inversion).

— No exceptions related to N-PE mode of protection of the main document apply to portable SPDs.

— Wherever disconnector operation is required, it shall be provided by internal disconnector(s).

— Internal disconnectors dedicated to the SPD function shall not be resettable or replaceable.

— The short circuit current rating /scer shall not be lower than 1 500 A.

— All possible protection modes shall be tested, i.e. live to live and live to PE, when applicable.

— Voltage limiting components shall be rated to a minimum value of 1,25 times the nominal rated
voltage of the system for which the SPD is designed, e.g. 230V + 25 % min. for 230 V AC systems.
When a mode of protection contains more than one voltage limiting component in series, this requirement
applies to the sum of the voltage ratings of all voltage limiting components connected in series.

For SPDs with no protection mode connected to PE, no additional requirement applies.

For SPDs with a protection mode connected to PE, this protection mode shall consist of at least one voltage
limiting component (e.g. MOV) and one voltage switching component (e.g. GDT) connected in series.

Portable multiservice SPDs designed to protect more than one kind of service e.g. power, data, and telecom
system, shall be provided with modes of protection referring to a common reference point.

NOTE: This common reference point is normally connected to PE or the equipotential bonding system of the fixed

installation
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All clearances and creepage distances, including distances along outer surfaces of components, shall comply
with the requirements for basic insulation of overvoltage category Il and pollution degree 2.

Compliance is checked by visual inspection and the relevant tests of Clause 8 in conjunction with this

Annex ZC.
ZC.8.3.5.3 Short-circuit current behaviour tests
b) Test at low short-circuit current

The prospective short-circuit current shall be set to 100 A.

Pass criteria

Pass criteria C, H, I, J, K, M and N according to Table 4 shall apply.

ZC.8.3.5.3.2 Additional test for SPD’s failure mode simulation

Pass criteria

Pass criteria C, H, I, J, M and N according to Table 4 shall apply.

ZC.8.3.8

Tests are applied:

— between live terminals;

— between live terminals and PE, if applicable.

Behaviour under temporary overvoltages (TOVs)

Table B.1 is replaced by Table ZC.B.1 with conditions corresponding to the worse conditions of TT and TN
systems. Uit is set to minimum 255V AC.

NOTE For household and similar use, installations fed by IT system are limited to the line-to-line a.c system voltages
(without distributed neutral conductor).

Table ZC.B.1 - TOV test values for systems complying with IEC 60364 series for portable SPDs

Fortr=5s

(LV-system faults in
consumer installation)

For tr =120 min
(LV-system faults in
distribution system
and loss of neutral)

For tr = 200 ms (HV-
system faults)

(requirementin 7.2.8.2
and test in 8.3.8.2)

ZC.8.3.8.2

Withstand Withstand mode or safe Safe failure
mode required failure mode required mode required ?
Tests between .
live terminals 1,32 x Urer 3% Urer Not applicable
Teﬁ\:: Ee;‘geaen v 3 x Urer V 3 x Urer 1200 + Uger
@ Applicable for SPDs with protection mode connected to PE
TOVs caused by faults in the high (medium) voltage system
The prospective short-circuit current of the power source for Urer shall be set to 100 A.
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Annex ZZ
(informative)

Relationship between this European standard and the safety objectives of Directive

2014/35/EU [2014 OJ L96] aimed to be covered

This European Standard has been prepared under a Commission’s standardization request relating to
harmonized standards in the field of the Low Voltage Directive, M/511, to provide one voluntary means of
conforming to safety objectives of Directive 2014/35/EU of the European Parliament and of the Council of 26
February 2014 on the harmonization of the laws of the Member States relating to the making available on the
market of electrical equipment designed for use within certain voltage limits [2014 OJ L96].

Once this standard is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of this standard given in Table ZZ.1 confers, within the limits of the scope of this
standard, a presumption of conformity with the corresponding essential requirements of that Directive, and

associated EFTA regulations.

Table ZZ.1 — Correspondence between this European standard and Article 3 of Directive

2014/53/EU [2014 OJ L153]

Safety Objectives of Directive
2014/35/EU

Clause(s) / sub-clause(s)
of this EN

Remarks / Notes

(1)(a)

1,2,3,4,5,7.1,8.2, Annex ZC, Annex D

(1)(b)

7.1,7.3,8.2,8.4, Annex ZC, Annex D

(1)(c)

4, 8.1, Annex ZC, Annex D

(2) (a)

5.5,7.21,7.2.2,8.3.1, 8.3.2, all tests for
which pass criteria C, E, | apply, all tests for
which H, J apply, 9, Annex ZC, Annex D

(2) (b)

72.4,725,7252,72.8,75.1,7.5.4,8.3.4,
8.3.5 and annex ZC, 8.3.5.2, 8.3.8 and annex
ZC,8.6.1 and 8.6.4, 9, Annex D

(2) (c)

7.4.51and 7.4.5.2,9, Annex ZC, Annex D

(2) (d)

726,727,7.3.4,752,8.3.6,8.3.7,8.4.3
and Annex F.3, Annex ZC, Annex D

(3) (a)

7.3.5,7.6.1.3, 8.4.4, 9 and annex ZB, Annex
ZC, Annex D

(3) (b)

74.2,74.3,75.2,8.3.5.1,85.2,85.3,854
and Annexes F.1, F.2, F4 and F.5, 9, Annex
ZC, Annex D

(3) (c)

7.25,728,751,754,8.3.5,8.3.8,8.6.1
and 8.6.4, 9, Annex ZC, Annex D

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European standard is
maintained in the list published in the Official Journal of the European Union. Users of this standard should

consult frequently the latest list published in the Official Journal of the European Union.

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of this

standard.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

Part 11: Surge protective devices connected
to low-voltage power systems —
Requirements and test methods

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.

International Standard |[EC 61643-11 has been prepared by subcommittee 37A: Low-voltage
surge protective devices, of IEC technical committee 37: Surge arresters.

This first edition of |EC 61643-11 cancels and replaces the second edition of IEC 61643-1
published in 2005. This edition constitutes a technical revision.

The main changes with respect of the second edition of IEC 61643-1 are the complete
restructuring and improvement of the test procedures and test sequences.
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The text of this standard is based on the following documents:

FDIS Report on voting
37A/229/FDIS 37A/232/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

A list of all parts of the IEC 61643 series can be found, under the general title Low-voltage
surge protective devices, on the IEC website.

The committee has decided that the contents of this publication 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 date, the publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or

+ amended.

NOTE The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publication in

which to make products in accordance with the new requirements and to equip themselves for conducting new or
revised tests.

It is the recommendation of the committee that the content of this publication be adopted for national
implementation not earlier than 12 months from the date of publication.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

This part of IEC 61643 addresses safety and performance tests for surge protective devices
(SPDs).

There are three classes of tests:

The Class | test is intended to simulate partial conducted lightning current impulses. SPDs
subjected to Class | test methods are generally recommended for locations at points of high
exposure, e.g., line entrances to buildings protected by lightning protection systems.

SPDs tested to Class Il or Il test methods are subjected to impulses of shorter duration.
SPDs are tested on a “black box” basis as far as possible.

IEC 61643-12 addresses the selection and application principles of SPDs in practical
situations.
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LOW-VOLTAGE SURGE PROTECTIVE DEVICES -

Part 11: Surge protective devices connected
to low-voltage power systems —
Requirements and test methods

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. power circuits, and equipment rated up to 1000V r.m.s.
Performance characteristics, standard methods for testing and ratings are established. These
devices contain at least one nonlinear component and are intended to limit surge voltages
and divert surge currents.

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

EC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

EC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, /nsulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products

IEC 61000 (all parts), Electromagnetic compatibility (EMC)

EC 61180-1|, High-voltage test techniques for low voltage equipment — Part 1: Definitions, test
and procedure requirements

3 Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations apply.
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3.1 Terms and definitions

3.1.1

surge protective device

SPD

device that contains at least one nonlinear component that is intended to limit surge voltages
and divert surge currents

NOTE An SPD is a complete assembly, having appropriate connecting means.

3.1.2
one-port SPD
SPD having no intended series impedance

NOTE A one port SPD may have separate input and output connections.

3.1.3

two-port SPD

SPD having a specific series impedance connected between separate input and output
connections

3.14

voltage switching type SPD

SPD that has a high impedance when no surge is present, but can have a sudden change in
impedance to a low value in response to a voltage surge

NOTE Common examples of components used in voltage switching type SPDs are spark gaps, gas tubes and
thyristors. These are sometimes called "crowbar type" components.

3.1.5

voltage limiting type SPD

SPD that has a high impedance when no surge is present, but will reduce it continuously with
increased surge current and voltage

NOTE Common examples of components used in voltage limiting type SPDs are varistors and avalanche
breakdown diodes. These are sometimes called "clamping type" components.

3.1.6

combination type SPD

SPD that incorporates both, voltage switching components and voltage limiting components.
The SPD may exhibit voltage switching, limiting or both

3.1.7

short-circuiting type SPD

SPD tested according to Class Il tests which changes its characteristic to an intentional
internal short-circuit due to a surge current exceeding its nominal discharge current /,

3.1.8

mode of protection of an SPD

an intended current path, between terminals that contains protective components, e.g. line-to-
line, line-to-earth, line-to-neutral, neutral-to-earth.

3.1.9

nominal discharge current for class Il test

In

crest value of the current through the SPD having a current waveshape of 8/20
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3.1.10

impulse discharge current for class | test

Iimp

crest value of a discharge current through the SPD with specified charge transfer Q and
specified energy W/R in the specified time

3.1.11

maximum continuous operating voltage

Uc

maximum r.m.s. voltage, which may be continuously applied to the SPD's mode of protection

NOTE The U_ value covered by this standard may exceed 1 000 V.

3.1.12
follow current
It

peak current supplied by the electrical power system and flowing through the SPD after a
discharge current impulse

3.1.13

rated load current

I

maximum continuous rated r.m.s. current that can be supplied to a resistive load connected to
the protected output of an SPD

3.1.14
voltage protection level
U

P
maximum voltage to be expected at the SPD terminals due to an impulse stress with defined
voltage steepness and an impulse stress with a discharge current with given amplitude and
waveshape

NOTE The voltage protection level is given by the manufacturer and may not be exceeded by:

— the measured limiting voltage, determined for front-of-wave sparkover (if applicable) and the measured
limiting voltage, determined from the residual voltage measurements at amplitudes corresponding to /,
and/or Iimp respectively for test classes Il and/or I;

— the measured limiting voltage at Uy, determined for the combination wave for test class IlI.

3.1.15

measured limiting voltage

highest value of voltage that is measured across the terminals of the SPD during the
application of impulses of specified waveshape and amplitude

3.1.16

residual voltage

Ures

crest value of voltage that appears between the terminals of an SPD due to the passage of
discharge current

3.1.17

temporary overvoltage test value

Ur

test voltage applied to the SPD for a specific duration t;, to simulate the stress under TOV
conditions

3.1.18

load-side surge withstand capability for a two-port SPD

ability of a two-port SPD to withstand surges on the output terminals originating ,in circuitr
downstream of the SPD ﬂocurﬁents
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3.1.19

voltage rate-of-rise of a two-port SPD

rate of change of voltage with time measured at the output terminals of a two port SPD under
specified test conditions

3.1.20

1,2/50 voltage impulse

voltage impulse with a nominal virtual front time of 1,2 us and a nominal time to half-value of
50 us

NOTE The Clause 6 of |JEC 60060-1 (1989) defines the voltage impulse definitions of front time, time to half-
value and waveshape tolerance.

3.1.21

8/20 current impulse

current impulse with a nominal virtual front time of 8 us and a nominal time to half-value of
20 us

NOTE The Clause 8 of |JEC 60060-1 (1989) defines the current impulse definitions of front time, time to half-value
and waveshape tolerance.

3.1.22

combination wave

a wave characterized by defined voltage amplitude (Ugc) and waveshape under open-circuit
conditions and a defined current amplitude (/cy) and waveshape under short-circuit
conditions

NOTE The voltage amplitude, current amplitude and waveform that is delivered to the SPD are determined by the
combination wave generator (CWG) impedance Z¢ and the impedance of the DUT.

3.1.23

open circuit voltage

UOC . . . . . .

open circuit voltage of the combination wave generator at the point of connection of the
device under test

3.1.24

combination wave generator short-circuit current

lew

prospective short-circuit current of the combination wave generator, at the point of connection
of the device under test

NOTE When the SPD is connected to the combination wave generator, the current that flows through the device
is generally less than /.

3.1.25

thermal stability

SPD is thermally stable if, after heating up during the operating duty test, its temperature
decreases with time while energized at specified maximum continuous operating voltage and
at specified ambient temperature conditions

3.1.26

degradation (of performance)

undesired permanent departure in the operational performance of equipment or a system from
its intended performance

3.1.27

short-circuit current rating

Isccr . o _ _
maximum prospective short-circuit current from the power system for which the SPD, in
conjunction with the disconnector specified, is rated Documents
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3.1.28
SPD disconnector (disconnector)
device for disconnecting an SPD, or part of an SPD, from the power system

NOTE This disconnecting device is not required to have isolating capability for safety purposes. It is to prevent a
persistent fault on the system and is used to give an indication of an SPD’s failure. Disconnectors can be internal
(built in) or external (required by the manufacturer). There may be more than one disconnector function, for
example an over-current protection function and a thermal protection function. These functions may be in separate
units.

3.1.29

degree of protection of enclosure

IP

classification preceded by the symbol IP indicating the extent of protection provided by an
enclosure against access to hazardous parts, against ingress of solid foreign objects and
possibly harmful ingress of water

3.1.30
type test
conformity test made on one or more items representative of the production

[IEC 60050-151:2001, 151-16-16]

3.1.31

routine test

test made on each SPD or on parts and materials as required to ensure that the product
meets the design specifications

[IEC 60050-151:2001, 151-16-17, modified]

3.1.32

acceptance tests

contractual test to prove to the customer that the item meets certain conditions of its
specification

[IEC 60050-151:2001, 151-16-23]

3.1.33

decoupling network

an electrical circuit intended to prevent surge energy from being propagated to the power
network during energized testing of SPDs

NOTE This electrical circuit is sometimes called a "back filter".

3.1.34
Impulse test classification

3.1.341
class | tests
tests carried out with the impulse discharge current /i, with an 8/20 current impulse with a

crest value equal to the crest value of /i, and with a 1,2/50 voltage impulse

3.1.34.2
class Il tests
tests carried out with the nominal discharge current /,, and the 1,2/50 voltage impulse

3.1.34.3
class Il tests
tests carried out with the 1,2/50 voltage - 8/20 current combination wave generator
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3.1.35

residual current device

RCD

switching device or associated devices intended to cause the opening of the power circuit
when the residual or unbalance current attains a given value under specified conditions

3.1.36

sparkover voltage of a voltage switching SPD

trigger voltage of a voltage switching SPD

maximum voltage value at which the sudden change from high to low impedance starts for a
voltage switching SPD

3.1.37

specific energy for class | test

W/R

energy dissipated by a unit resistance of 1 Q with the impulse discharge current Iimp
NOTE This is equal to the time integral of the square of the current (W/R =] i*d t).

3.1.38

prospective short-circuit current of a power supply

lp

current which would flow at a given location in a circuit if it were short-circuited at that
location by a link of negligible impedance

NOTE This prospective symmetrical current is expressed by its rms value.

3.1.39
follow current interrupt rating
ki

prospective short-circuit current that an SPD is able to interrupt without operation of a
disconnector

3.1.40
residual current

lpe
current flowing through the PE terminal of the SPD while energized at the reference test
voltage (Urgg) When connected according to the manufacturer’s instructions

3.1.41
status indicator
device that indicates the operational status of an SPD, or a part of an SPD.

NOTE Such indicators may be local with visual and/or audible alarms and/or may have remote signalling and/or
output contact capability.

3.1.42

output contact

contact included in a circuit separate from the main circuit of an SPD, and linked to a
disconnector or status indicator

3.1.43

multipole SPD

type of SPD with more than one mode of protection, or a combination of electrically
interconnected SPDs offered as a unit
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3.1.44
total discharge current

ITotaI
current which flows through the PE or PEN conductor of a multipole SPD during the total

discharge current test

NOTE 1 The aim is to take into account cumulative effects that occur when multiple modes of protection of a
multipole SPD conduct at the same time.

NOTE 2 /g4t is particularly relevant for SPDs tested according to test class |, and is used for the purpose of
lightning protection equipotential bonding according to IEC 62305 series.

3.1.45
reference test voltage

Urer
r.m.s. value of voltage used for testing which depends on the mode of protection of the SPD,

the nominal system voltage, the system configuration and the voltage regulation within the
system

NOTE The reference test voltage is selected from Annex A based on the information given by the manufacturer
according to 7.1.1 b8).

3.1.46
transition surge current rating for short-circuiting type SPD

Itrans
8/20 impulse current value exceeding the nominal discharge current /., that will cause a short-

circuiting type SPD to short-circuit

3.1.47
Voltage for clearance determination

Umax
highest measured voltage during surge applications according 8.3.3 for clearance

determination

3.1.48
maximum discharge current

Imax
crest value of a current through the SPD having an 8/20 waveshape and magnitude according

to the manufacturers specification. /5, is equal to or greater than /,

3.2 Abbreviations
The Table 1 below provides the list of abbreviations used in this standard.
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Table 1 — List of Abbreviations

Abbreviation Description Definition/clause

General abbreviations

ABD avalanche breakdown device 7.25.2
CWG combination wave generator 3.1.22
RCD residual current device 3.1.35
DUT device under test General
IP degree of protection of enclosure 3.1.29
TOV temporary overvoltage General
SPD surge protective device 3.1.1

k trip current factor for overload behaviour Table 20
Z; fictive impedance (of combination wave generator) 8.1.4 ¢c)
W/R specific energy for class | test 3.1.37
, , and/or product marking for test classes I, Il and/or Il| 7.1.1

t; TOV application time for testing 3.1.17

Abbreviations related to voltage

Ue maximum continuous operating voltage 3.1.11
Urer Reference test voltage 3.1.45
Uoc open circuit voltage of the combination wave generator 3.1.22, 3.1.23
Up voltage protection level 3.1.14
Ues residual voltage 3.1.16
U nax voltage for clearance determination 3.1.47
U; temporary overvoltage test value 3.1.17

Abbreviations related to current

limp impulse discharge current for class | test 3.1.10
I hax maximum discharge current 3.1.48
I nominal discharge current for class Il test 3.1.9

I follow current 3.1.12
I follow current interrupt rating 3.1.39
I rated load current 3.1.13
lew short-circuit current of the combination wave generator 3.1.24
Iscer short-circuit current rating 3.1.27
Ip prospective short-circuit current of the power supply 3.1.38
Ipg residual current at U, 3.1.40
Itotal total discharge current for multipole SPD 3.1.44
Lirans transition surge current rating for short-circuiting type SPD 3.1.46
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