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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SURGE PROTECTIVE DEVICES -
Part 12: Surge protective devices connected

to low-voltage power distribution systems —
Selection and application principles

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be the way in which they are used or for any
misinterpretation by any end user.

between any IEC Publication gnding nationalor regional publication shall be clearly indicated in
the latter.

5) IEC provides no joarkiQg proce s approval and cannot be rendered responsible for any
equipment decl j i ication.

6) All users should e re 2 s iti i ication.

7) No liability shall atta , employees, servants or agents including individual experts and
members of its t and |EC National Committees for any personal injury, property damage or
other damage,. of any wattwe whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arisingnolt o pubhication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attentign i wn\te_the Normative references cited in this publication. Use of the referenced publications is
indispensa

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 61643-12 has been prepared by subcommittee 37A: Low-voltage
surge protective devices, of IEC technical committee 37: Surge arresters.

This second edition of IEC 61643-12 cancels and replaces the first edition published in 2002.
It constitutes a technical revision. Specific change with respect to the previous edition is the
incorporation of Amendment 1, which was not published separately due to the number of
changes and pages.

This standard shall be used in conjunction with IEC 61643-1:2005, Low-voltage surge
protective devices — Part 1: Surge protective devices connected to low-voltage power
distribution systems — Requirements and tests.
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The text of this standard is based on the following documents:

FDIS Report on voting
37A/209/FDIS 37A/212/RVD

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

IEC TC 37, SC 37A and SC 37B have adopted a new numbering scheme for all IEC
publications developed within these committees.

In this standard, the IEC 61643 series of publications covers all the publications from SC 37A
and SC 37B according to the table below with the common general titl
protective devices.

-voltage surge

Publication

Title

A O\
N

We)sent
décument

IEC 61643 Low-voltage surge protective devices \ \ \ -
IEC 61643-11 Low-voltage surge protective devices — Part 11: Sur rotective ices IEC 61643-1
connected to low-voltage power distribution syst for ce
requirements and testing methods /&Wﬁ\
IEC 61643-12 Low-voltage surge protective devices — Part 12: S(rge pro ctive\d%\y'ges IEC 61643-12
connected to low-voltage power distribution — Pelectign an
application principles
IEC 61643-21 Low-voltage surge protective.devides™ Part 21: Suxge Br‘éte tive devices IEC 61643-21
connected to telecommunicatiogs ang signalling netwarks —/Performance
requirements and testing met
IEC 61643-22 t 22; Surge protective devices IEC 61643-22

g works — Selection and

Low-voltage surge protective| devi -P
connected to telecommunications and sjgnalh
application pyincl Ies/’\

IEC 61643-301

Low-voltage sixge Mtective viegs — Par 1: Components for surge
protectiv?ngvice - Gen@\raktes pecifications

IEC 61643-302

Loww~voltage surg tective devices\— Part 302: Components for surge
p{gt*e}qve evices/~ GeneralNperferménce specifications

IEC 61643-303

LOM age ge protective devyices — Part 303: Components for surge
protg\ jve devices — G ection and application principles

IEC 61643-311

Lo{v-voltage surge W devices — Part 311: Components for surge
Lpro cti vices\— Te pecification for gas discharge tubes (GDTs)

IEC 61643-311

IEC 61643-312

LWQ su}g@ective devices — Part 312: Components for surge
protec devices>Performance specification for gas discharge tubes (GDTs)

IEC 61643%&

w- age sWrge protective devices — Part 313: Components for surge
pratective™deyices — Selection and applications principles for gas discharge

\t{bes (GDTs)

IEC 61643-321

LoWge surge protective devices — Part 321: Components for surge
protective devices — Test specification for avalanche breakdown diodes
(ABDs)

IEC 61643-321

IEC 61643-322

Low-voltage surge protective devices — Part 322: Components for surge
protective devices — Performance specification for avalanche breakdown
diodes (ABDs)

IEC 61643-323

Low-voltage surge protective devices — Part 323: Components for surge
protective devices — Selection and applications principles for avalanche
breakdown diodes (ABDs)

IEC 61643-331

Low-voltage surge protective devices — Part 331: Components for surge
protective devices — Test specification for metal oxide varistors (MOVs)

IEC 61643-331

IEC 61643-332

Low-voltage surge protective devices — Part 332: Components for surge
protective devices — Performance specification for metal oxide varistors
(MOVs)

IEC 61643-333

Low-voltage surge protective devices — Part 333: Components for surge
protective devices — Selection and application principles for metal oxide
varistors (MOVs)

IEC 61643-341

Low-voltage surge protective devices — Part 341: Components for surge

protective devices — Test specification for thyristor surge suppressors (TSSs)

IEC 61643-341

Full document details: IEC 61643-12 2008
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IEC 61643-342

Low-voltage surge protective devices — Part 342: Components for surge
protective devices — Performance specification for thyristor surge
suppressors (TSSs)

IEC 61643-343

Low-voltage surge protective devices — Part 343: Components for surge
protective devices — Selection and application principles for thyristor surge
suppressors (TSSs)

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result 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.

@%

N
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0 Introduction

0.1 General

Surge protective devices (SPDs) are used to protect, under specified conditions, electrical
systems and equipment against various overvoltages and impulse currents, such as lightning
and switching surges.

SPDs shall be selected according to their environmental conditions and the acceptable failure
rate of the equipment and the SPDs.

This standard provides information to the user about characteristics usef he selection of

an SPD.

Guidance on requirements for produ
series. Requirements for safety (fire,
provided by IEC 60364 series.

The IEC 60364 series
installation of SPDs.
surge protection.

0.2 Keys to @ 5ta

information covers 8 e and annex. The main clauses provide basic information on
the factors ug ion. Readers who wish to obtain more detail on the information

Clause 2 lists the normative references where additional information may be found.

Clause 3 provides definitions useful for the comprehension of this standard.

Clause 4 addresses the parameters of systems and equipment relevant to SPDs. In addition
to the stresses created by lightning, those created by the network itself, namely temporary
overvoltages and switching surges, are described.

Clause 5 lists the electrical parameters used in the selection of an SPD and gives some
explanation regarding these parameters. These are related to the data given in IEC 61643-1.

Clause 6 is the core of this standard. It relates the stresses coming from the network (as
discussed in Clause 4) to the characteristics of the SPD (as discussed in Clause 5). It outlines
how the protection given by SPDs may be affected by its installation. The different steps for
the selection of an SPD are presented including the problems of coordination when more than
one SPD is used in an installation (details about coordination may be found in Ann
( y Dbcuments
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Clause 7 is an introduction to the risk analysis (considerations of when the use of SPDs is
beneficial).

Clause 8 deals with coordination between signalling and power lines (under consideration).

Annex A deals with information needed for tenders and explains testing procedures used in
IEC 61643-1.

Annex B provides examples of the relationship between two important parameters of SPDs,
Us and Up, in the specific case of ZnO varistors and also examples of the relationship
between U, and the nominal voltage of the network.

Annex C supplements the information given in Clause 4 on surge voltages iR low-voltage
systems.

Annex D deals with the calculation of the sharing of lightning
earthing systems.

Annex E deals with calculation of temporary overvoltag
system.

Annex F supplements the information given in C}a
one SPD is used in a system.

Annex K supplem
low-voltage syste

Annex M disc
equipment

differences between immunity level and insulation withstand of electrical

Annex N provides practical examples of SPD installation as used in some countries

Annex O discusses problems of coordination with equipment having both signalling and power
terminals

Annex P provides information on withstand of fuses in surge conditions
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LOW-VOLTAGE SURGE PROTECTIVE DEVICES -
Part 12: Surge protective devices connected

to low-voltage power distribution systems —
Selection and application principles

1 Scope

This part of IEC 61643 describes the principles for selection, operation,\location and
coordination of SPDs to be connected to 50 Hz to 60 Hz a.c. and to d.& ircuits and
equipment rated up to 1 000 V r.m.s. or 1 500 V d.c.

NOTE 1 Additional requirements may be necessary for special applications
NOTE 2 It should be remembered that IEC 60364 series and IEC 6230

NOTE 3 This standard deals only with SPDs and not with SPDs co

2 Normative references

IEC 60364 (all part:, L&
IEC 60364-4-41, L
against electric sho

b Dow\voltage\electrical installations — Part 4-44: Protection for safety —
Protection against™ ae disturbances and electromagnetic disturbances

of electrical egquipment — Isolation, switching and control

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

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

IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 61008-1, Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBs) — Part 1: General rules

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

IEC 62305-1, Protection against lightning — Part 1: General principles
IEC 62305-2, Protection against lightning — Part 2: Risk management Documents
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IEC 62305-3, Protection against lightning — Part 3: Physical damages to structures and life
hazard

IEC 62305-4, Protection against lightning — Part 4: Electrical and electronic systems within
structures

IEC 61643-1 Low-voltage surge protective devices — Part 1. Surge protective devices
connected to low-voltage power distribution systems — Requirements and tests

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms, definitions gnd abbreyiated terms

apply.

i{igh number
nderstanding

NOTE These terms and definitions are for the most part reproduced from
being indicated within square brackets). Where necessary a note has k
regarding application of SPDs.

en 8

3.11
surge protective device
SPD
device that is intended to limit transient overvol
least one non-linear component

surge”’currents. It contains at

[definition 3.1 of IEC 61643-1]

3.1.2

continuous operating cuyfe
I
current flowing through\eac the SPD when energized at the maximum

maximum r.m,s. . je which may be continuously applied to the SPD's mode of
protection. T4 gted voltage

[definitied

3.14
voltage protectio
U

p
parameter that characterizes the performance of the SPD in limiting the voltage across its
terminals, which is selected from a list of preferred values. This value is greater than the
highest value of the measured limiting voltages

[definition 3.15 of IEC 61643-1]

3.1.5

measured limiting voltage

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

[definition 3.16 of IEC 61643-1]
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3.1.6

residual voltage

Ures

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

[definition 3.17 of IEC 61643-1]

3.1.7

temporary overvoltage test value of the SPD
Ut

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

NOTE 1 Adapted from 3.18 of IEC 61643-1 by adding the following Note 2.

when stressed with voltages UT above Ug for a given specific duration 7 (thig“be er be’no change
in the performance after application of the temporary overvoltage or a defiged fai \ y ard for either
personnel, equipment or facility)

3.1.8

temporary overvoltage value of the power system

Utov

power frequency overvoltage occurring on the metwark er_location, of relatively long
duration. TOVs may be caused by faulig’insi e TQVV)) or inside the HV system
(Utov(Hv))

NOTE Temporary overvoltages, typically lagting up to\ seyeral\seconds, usually originate from switching
operations or faults (for example, sudden log single-phase faults, etc.) and/or from non-linearity
(ferroresonance effects, harmonjgs

3.1.9
nominal discharge c

In
crest value of t}‘@v
for the classificati

for class | and Il t

energy W/R. Tested according to the test sequence of the operating duty test. This is used for
the classification of the SPD for class | test

[definition 3.9 of IEC 61643-1]

3.1.11

combination wave

delivered by a generator that applies a 1,2/50 voltage impulse across an open circuit and an
8/20 current impulse into a short circuit. The voltage, current amplitude and waveforms that
are delivered to the SPD are determined by the generator and the impedance of the SPD to
which the surge is applied. The ratio of peak open-circuit voltage to peak short-circuit current
is 2 Q, this is defined as the fictive impedance Z;. The short-circuit current is symbolized by
Isc- The open-circuit voltage is symbolized by Uy

[definition 3.24 of IEC 61643-1]
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3.1.12
8/20 current impulse
current impulse with a virtual front time of 8 us and a time to half-value of 20 pus where

— the front time is defined according to IEC 60060-1 to be 1,25 x (tgq - t1g), Where tyq and
are the 90 % and 10 % points on the leading edge of the waveform;

— the time to half-value is defined as the time between the virtual origin and the 50 % point
on the tail. The virtual origin is the point where a straight line, drawn through the 10 % and
90 % points on the leading edge of the waveform, intersects the | = 0 line.

[definition 3.23 of IEC 61643-1]

3.1.13
1,2/50 voltage impulse
voltage impulse with a virtual front time of 1,2 us and a time to half-vak

on the tail. The virtual origin is the point where a straigh
90 % points on the leading edge of the waveform, j

[definition 3.22 of IEC 61643-1]

3.1.14

thermal runaway
operational condition when the sustained. powe ipati an SPD exceeds the thermal
dissipation capability of the housing arid connection

temperature of the internal elements c Imi'
[definition 3.25 of IEC 61643-1]

3.1.15
thermal stabilit@
an SPD is therm

temperature of the

operating duty test causing temperature rise, the
¥ith time when the SPD is energized at specified
and at specified ambient temperature conditions

3.1.16
device (internal™and/onexternal) required for disconnecting an SPD from the power system

NOTE This disconnecting device is not required to have isolating capability. It is to prevent a persistent fault on
the system and is used to give indication of the SPD failure.

There may be more than one disconnector function for example, an over-current protection function and a thermal
protection function. These functions may be integrated into one unit or performed in separate units.

[definition 3.29 of IEC 61643-1]

3.1.17

type tests

tests which are made upon the completion of the development of a new SPD design. They are
used to establish representative performance and to demonstrate compliance with the
relevant standard. Once made, these tests need not be repeated unless the design is
changed so as to modify its performance. In such a case, only the relevant tests need be
repeated

[definition 3.31 of IEC 61643-1]
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3.1.18

routine tests

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

[definition 3.32 of IEC 61643-1]

3.1.19

acceptance tests

tests which are made when it has been agreed between the manufacturer and the purchaser
that the SPD or representative samples of an order are to be tested

[definition 3.33 of IEC 61643-1]

3.1.20

degrees of protection provided by enclosure (IP code)
extent of protection provided by an enclosure against access,.to
ingress of solid foreign objects and/or against ingress of water ¢

[definition 3.30 of IEC 61643-1]

3.1.21
voltage drop (in per cent)

where Ui, is the input voltage and Ugy
full rated resistive load connected. Thi

[definition 3.20 of IEC 6164

3.1.22
insertion loss

at a given frequehuy,
defined as the r3 0
insertion before and
decibels (dB)

NOTE Require
[definitionS
3.1.23
load-side surge™w stand capability for a two-port SPD

ability of a two-port” SPD to withstand surges on the output terminals originated in loads
downstream of the SPD

[definition 3.19 of IEC 61643-1]

3.1.24
short-circuit withstand
maximum prospective short-circuit current that the SPD is able to withstand

NOTE 1 Adapted from 3.28 of IEC 61643-1 by adding the following Note 2.
NOTE 2 This definition refers both to d.c. and a.c. 50/60 Hz. Two short-circuit withstand values may be defined
for two-port SPDs or one-port SPDs having separated input and output terminals: one corresponding to an internal

short circuit (by-passing the internal active part) and another one corresponding to an external short circuit (load-
side short-circuit) directly at the output terminals (case of a failure at the load).
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3.1.25

one-port SPD

SPD connected in shunt with the circuit to be protected. A one-port device may have separate
input and output terminals without a specified series impedance between these terminals

NOTE 1 Adapted from 3.2 of IEC 61643-1 by adding the following Note 2.

NOTE 2 Figure 1 shows some typical one-port SPDs and the generic drawing for a one-port SPD (Figure 1c).
A one-port SPD may be connected in shunt, Figure 1a, or in line with the power supply, Figure 1b. In the first case,
the load current is not flowing through the SPD. In the second case, the load current is flowing through the SPD
and the temperature rise under load current and the associated maximum admissible load current may be
determined as for a two-port SPD. Figure 3b to 3d show the response of various types of one-port SPD to an 8/20
impulse applied via a combination wave generator.

3.1.26

two-port SPD
SPD with two sets of terminals, input and output. A specific seri
between these terminals

inserted

NOTE 1 Adapted from 3.3 of IEC 61643-1 by adding the following Note 2.

NOTE 2 The measured limiting voltage may be higher at the inp&t
Therefore, equipment to be protected is to be connected to the o
SPDs. Figure 3e and Figure 3f show the response of a two-port 3 9 g applied via a combination
wave generator.

3.1.27

voltage switching type SPD
SPD that has a high impedance when h but can have a sudden change in
impedance to a low value in response to-a >

NOTE 1 Common examples of/gomponents ing devices are spark-gaps, gas discharge

ese SPDs are sometimes called "crowbar type"

NOTE 3 A voltage-gtitching devicehas a di { s U versus [ characteristic. Figure 3¢ shows the response
of a typical voltage & i i apphied via a combination wave generator.
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N

fo

Key
a One-port SPDs

CZQ

- 19—

| _______> 4________
>

SPD

b One-port SPD with separate input and output terminals

¢ Generic symbol for a one-port SPD

Figure 1 — Examples of one-port SPDs
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7

IEC 1908/08

Generic symbol for a two-port SPD
Z Series impedance between input and output terminals

Figure 2 — Examples of two-port SPDs
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Key

a Applied current waveform

b Response of voltage limiting type SPD

¢ Response of voltage switching type SPD

d Response of one-port combination type SPD

e Response of two-port combination type SPD

f Response of two-port voltage limiting type SPD with filtering

NOTE The voltage levels are only representative and not an indication of actual values. U in the right part of the
figure means the output voltage of the SPDs where U in the left part is the symbol for varistor

to a combination wave impulse

3.1.28

voltage limiting type SPD
SPD that has a high impedance when no surge is present,
increased surge current and voltage

NOTE 1 Common examples of components used as non-lineg i and suppressor diodes.
These SPDs are sometimes called "clamping type".

NOTE 2 Adapted from 3.5 of IEC 61643-1 by add|

NOTE 3 A voltage-limiting device has a contin

charasteristic/ Figure 3b shows the response of a
typical voltage-limiting SPD to an impulse applied c

OQ wave g

3.1.29
combination type SPD

[definition 3.7 of IE€C.61643-1]

3.1.31
follow current

(1)

current supplied by the electrical power system and flowing through the SPD after a discharge
current impulse. The follow current is significantly different from the continuous operating
current (1)

[definition 3.13 of IEC 61643-1]

3.1.32
maximum discharge current for class Il test

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

to the test sequence of the class Il operating duty test. Ii,4x is greater than I,
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[definition 3.10 of IEC 61643-1]

3.1.33

degradation

change of original performance parameters as a result of exposure of the SPD to surge,
service or unfavourable environment

NOTE 1 Adapted from 3.27 of IEC 61643-1 by adding the following Note 2.

NOTE 2 Degradation is a measure of the ability of an SPD to withstand the conditions for which it is designed
throughout its service life. Two type tests are applied to provide confidence with respect to degradation. The first
one is the operating duty test and the second is the ageing test. However, these two tests may be combined.

The operating duty test is conducted by applying a specified number of defined current waveshapes to the SPD.
Permitted changes in the SPD characteristics are given in IEC 61643-1.

— replacement policy;

location and accessibility;

— acceptable failure rate;

operating practices.

3.1.34
residual current device
RCD

mechanical switching device
contacts when the residus
conditions

[definition 3.37 c@

intended to cause the opening of the
attains a given value under specified

onditions, the voltage at the supply terminals may differ from the nominal voltage
of the supply systems. In this standard a tolerance of £10 % is used

NOTE 2 The nominal YelJtage of the system phase to earth is called Un (see IEC 60038).
NOTE 3 The line-to-neutral voltage of the system is called Uj.

NOTE 4 The line-to-line voltage of the system is called U.
3.1.36

Impulse test classification

3.1.36.1

class | test

test carried out with the nominal discharge current (/,) defined in 3.1.9, the 1,2/50 voltage
impulse defined in 3.1.13, and the maximum impulse current (/imp) for class | test defined in
3.1.10
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3.1.36.2

class Il test
test carried out with the nominal discharge current (7)) defined in 3.1.9, the 1,2/50 voltage impulse
defined in 3.1.13, and the maximum discharge current (/,5¢) for class Il test defined in 3.1.32

3.1.36.3

class Il test
tests carried out with the combination wave (1,2/50, 8/20) defined in 3.1.11

NOTE Adapted from 3.35 of IEC 61643-1.

3.1.37

rated load current
(L)

maximum continuous rated r.m.s. or d.c. current that can be suppli
the protected output of an SPD

NOTE 1 Adapted from 3.14 of IEC 61643-1 by adding the following Note

NOTE 2 This is only relevant to SPD(s) having separate input and o

3.1.38

overcurrent protection
overcurrent device (e.g. circuit breake
installation located externally up-stred

be part of the electrical

[definition 3.36 of IEC 61643-1]
3.1.39

(Ucs)
maximum r.m.s. or d.¢

NOTE 1 Adapted from 338 of IEC 61643-1 by adding the following Note 2.

NOTE 2 A voltage-switching SPD may be based on components other than gaps (for example, silicon-based
components).

3.1.41

lightning protection system

LPS

complete system used to protect a structure and its contents against the effects of lightning

3.1.42

multiservice SPD

surge protective device providing protection for two or more services such as power,
telecommunication and signalling in a single enclosure in which a reference bond is provided
between services during surge conditions.
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3.1.43
residual current

(Tre)
current flowing through the PE terminal, when the SPD is energized at the maximum
continuous operating voltage (U;) when connected according to the manufacturer instructions

[definition 3.42 of IEC 61643-1]

3.1.44

prospective short-circuit current of a power supply

(1)

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

[definition 3.40 of IEC 61643-1]

3.1.45
follow current interrupting rating

(Is)

prospective short-circuit current that an SPD is able to inte

[definition 3.41 of IEC 61643-1]

3.1.46
Specific energy for class | test
(W/R)
energy dissipated by a unit resistance o

ith apulsedischarge current fimp
3.1.47
Rated impulse withstané
(Uw)

impulse withstand vol
characterizing th

adfacturer to the equipment or to a part of it,
ity of its insulation against overvoltages

NOTE For the purpose withstand voltages between live conductors and earth is considered.
3.2 List of abbreviati d acronyms used in this standard
( \ \ List of abbreviations

Epmax Ma,{grrmm e\ergy\vﬂhstand

I \ \G\onWs o#rating current

I Falow\th

i leohrrent interrupting rating

Timp Impulse current for class | test

I Rated load current

Ihax Maximum discharge current for class Il test

1, Nominal discharge current

Iy Prospective short-circuit current of a power supply

Ipeak Current peak value of impulse current

Ipg Residual current

Ige Short-circuit current of the CWG

Ny Ground flash density

Ny Keraunic level

U, Maximum continuous operating voltage

Ugs Maximum continuous operating voltage of the power system

Un Measured limiting voltage

U, Nominal voltage of the system phase to earth DGCU| ents
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Ug Line-to-neutral voltage of the system
Upe Open-circuit voltage for class 1l test
U, Voltage protection level
Uet Reference voltage of a varistor
Ures Residual voltage
Ut Temporary overvoltage
Utov Temporary overvoltage of the power system
Utov(Hv) Temporary overvoltage of the network inside the high-voltage system
Utov(Lv) Temporary overvoltage of the network inside the low-voltage system
Uy Voltage withstand
AU Voltage drop (in %)
Z Fictive impedance [
List of acronyms \ \ )
ABD Avalanche breakdown diode ( \ \ \
dB Decibel N\ N\
CWG Combination wave generator \ \ \ \
EMC Electromagnetic compatibility N \
GDT Gas discharge tube ( () )

HV High voltage (\\"/ /\
IP Degrees of protection provi{(ed\s\)( thg/eﬁslo@re ( U ‘\/

L Inductance \ \ /
LPS Lightning protection system /A

LPZ Lightning protection zone k (N >

LTE let-through epéryy —_ \_ \_ N\

LV Low voltalge \( ~ \\/
MEB Main eqLiiNenti\-\bondm \/
MOV Meta| oxk@ varis}t}r \

HVA High yltage A (mfedium\yoltage, 260 kV)

w et B S AN

PE P@e}s{i\w\ea}ﬂl >

o c hé(g e\\o f\NQp u Iégc UM)

RCD | Residdal cyrrent device

TOV /\ Ter&go%ry &(ervoﬁage

SPD ﬁrgﬁ\ﬁm@cy’}/e device

W/R Qgecifi&energy
Zno Zincexide

4 Systems and equipment to be protected

When evaluating an installation with regard to the use of an SPD, two factors need to be
considered:

e the characteristics of the low-voltage power distribution system on which it will be used,
including expected types and levels of overvoltage and current;

e the characteristics of the equipment requiring protection.
4.1 Low-voltage power distribution systems

Low-voltage power distribution systems are basically characterized by the type of system

earthing (TNC, TNS, TNC-S, TT, IT) and the nominal voltage (see 3.35). VarioBct,y&es of
uments
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overvoltages and currents can occur. In this standard, the overvoltages are classified into
three groups:

e lightning;
e switching;
e temporary overvoltages.

411 Lightning overvoltages and currents

In most cases lightning stress is the main factor for the selection of an SPD’s class of test and
associated current or voltage values (/imp, Imax OF Ugc, according to IEC 61643-1).

and waveshape can be found in IEC 62305-1

NOTE For example, areas prone to frequent lightning strikes ma
class Il tests.

per km2 per year, ¢congermn i vheré the structure is located). Modern lightning
location systepas ca i ijonsn Ng with reasonable accuracy;
e the exposur@

systems are gené ide Q e less exposed than overhead systems.

Even if the supp nderground cable, the use of an SPD may be recom-
mended to previd determine if surge protection is needed, the following are
some items
- thei llatian has\a lightning protection system in its vicinity;
- the of\thexgable is not sufficient to provide adequate separation (attenuation)
of the installatign from the overhead part of the network;

— high surges of atmospheric origin can be expected on the overhead line supplying the
MV (medium voltage) side of the transformer connected to the installation;

— the underground cable may be affected by direct lightning in the presence of high soil
resistivity;

— the size or height of the building powered by the cable is large enough to significantly
increase the risk for direct strikes to the building. The risk for direct strikes to other
incoming (outgoing) services (telephone lines, antenna systems, etc.) that could affect
the power system and equipment;

— other overhead services are present.

When many buildings are supplied from a single supply system, those buildings which do not
have SPDs can have high stresses on their electrical systems.

For SPD installations in a structure, which is equipped with an external lightning protection
system, it is (in case of direct lightning to the structure) generally sufficient to make
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calculations using earthing d.c. resistance readings (for example, earthing of the building and
power distribution system, pipes, etc), to determine the current distribution through the SPDs.

The evaluation of the waveform and current amplitude, as function of the lightning protection
level and due to different sources of damage (i.e. direct to or close to the structure, direct to
or near the power line) are reported in Annex E of IEC 62305-1.

Annex C and Annex | give more information about lightning stress.

4.1.2 Switching overvoltages

These stresses, in terms of peak current and voltage are usuaIIy lower than Ilghtnlng

4.1.3 Temporary overvoltages Uty

4.1.3.1 General

A temporary ovepwqltage has sions, magnitude and time. The time duration of the
overvoltage pri : S e ing of the supply system (this includes both the
high-voltage supply exnas well as the>low-voltage system to which the SPD is connected).
In determining thenfe ¥ges, consideration should be given to the maximum
continuous opera

4.1.3.2

IEC 60364-4-44 gives the maximum values of Utgy to be expected in low-voltage power
systems (for a more detailed calculation of these values, refer to Annex E).

Lower values are possible depending on many factors such as the location of the SPD,
the type of power system, etc.

The maximum values (see also Figure 4) given in Table 1 are at the consumer installation
for transformer location (see Table 1, Note 2).
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Table 1 — Maximum TOV values as given in IEC 60634-4-44

Occurrence of Urgy System Maximum values for Uroy(ny)
Uy + 250 V for duration >5 s
Between phase and earth TT, IT
Uy + 1200V for durationup to 5's
250 V for duration >5 s
Between neutral and earth TT, IT

1200 V for durationup to 5 s

The above values are extreme values related to faults in the high-voltage power systems and can be
calculated depending on the type of power systems according to Annex E.

Occurrence of Urgy System Maximum valu/e\s(for UTMV)

Between phase and neutral TT and TN V3 x Up /\\ &
The above value is related to a loss of the neutral conductor in the low-voltag sys\g%\

Between phase and earth IT system (TT V3 x UO \>
system:

see note 1)

The above value is related to accidental earthing of the phas \N*n\% Io\o\Q\Kag/e system.
Between phase and neutral TT,IT and TN (1,45&7 UOXaMo}up to5s

The above value is related to short circuit between a Ii@\r\(}nﬂ'&:}ér ?ﬁq theeutral conductor.

NOTE 1 It has been demonstrated that ig TO}/s an also o&;dr i T systems for durations up
to 5 s. See Annex E for more details. This in IEC\60364-A-44.

NOTE 2 Maximum TOV values at the tr
(higher or lower). See Annex E for more details,

NOTE 3 Loss of neutral is fet consjdered Xor sgke}gn of §P

For further infon@n
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Utov

Up+ 1200 V- // ;

(63 i
Up + 250 V

N3 x U \

1,45 x U

0 5s

Key

a Area of Urgy(y) between phase and neutral for TT, TN
circuit)

d Undefined area

Figu

4.2 Characteri

Characteristics o
two test meth

e The ip e equipment tested according to IEC 60664-1. This is only an
S est. During the test the equipment is de-energized.

insufla
e The impu nity of the equipment tested according to IEC 61000-4-5. This test
evaluates the pment’s operational immunity capabilities. The test is mainly performed

with a combinaton wave generator (1,2/50, 8/20) at different levels. It determines where a
malfunction, error or failure can occur during energized operation.

A comparison of the impulse withstand and impulse immunity levels with respect to the
transient environment where the equipment is to be used, determines the potential need for
SPDs. For more information, see Annex M.

NOTE The selected SPDs should provide a protective level Up lower than the impulse withstand capability of the
equipment or, in some cases where the continuous operation of the equipment is critical, lower than the impulse
immunity of the equipment. Up should be selected in accordance with 6.2.2 and 6.2.5. In addition, due to possible
interaction between the equipment under test and the generator, the immunity of the equipment is a function not
only of Up but of the waveshape of the applied surge.
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5 Surge protective devices

5.1 Basic functions of SPDs

The SPDs considered in this standard are those installed external to the equipment to be
protected.

Their function can be described as follows.

e In power systems in the absence of surges: the SPD shall not have a significant influence
on the operational characteristics of the system to which it is applied.

e In power systems during the occurrence of surges: the SPD responds to surges by
Iowerlng its |mpedance and thus dlvertlng surge current through it to limit the voltage to its

The characteristics of SPDs are specified to achieve t Qctl der normal
service conditions. The normal service conditions are & ifi \

power-system voltage, load current, altitude (i.e. ai
temperature.

5.2 Additional requirements
Depending upon the application of the

e protection of SPDs against direct ¢

e safety in the event of SPD faily

r than its designed maximum energy and
this standard, failure modes of SPDs are

the conduction~ef shoxt- CIrCUIt current may be excessive and cause a fire hazard. The short-
circuit withstand capaébility test of IEC 61643-1 covers this problem. In cases where the
system to be protected has no suitable device to disconnect the failed SPD from its circuit, a
suitable disconnecting device may be required to be used in conjunction with a SPD which
has a short-circuit failure mode.

5.3 Classification of SPDs
5.3.1 SPD: classification

Surge protective devices are classified according to IEC 61643-1 as follows.

Number of ports: one or two

Design topology: voltage switching, voltage limiting or combination

SPD Class I, Il and/or Il tests

Location: indoor or outdoor

Accessibility: accessible, inaccessible (out-of-reach) Documents
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Mounting method: fixed or portable

Disconnector: location (external, internal, both external and internal, none) and
protection functions (thermal, leakage current, overcurrent)

Overcurrent protection: specified or not
Degree of protection provided by the SPD enclosure (IP code)

Temperature range: normal or extended
NOTE By definition, outdoor means outside closed shelters. Hence, such SPDs are subjected to all external

conditions. Indoor means inside closed shelters. Hence, such SPDs are subjected to indoor atmospheric
conditions. Out-of-reach means no access to live parts without the use of tools or other equipments.

Some of the above choices are linked to the technology used and defined by the
manufacturer.

5.3.2 Typical design and topologies

The main protective components used in SPDs belong to two categaries:
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M~

-
|
|

| | 1

n

IEC 1911/08

Key

a Voltage-limiting compon

b Voltage-switching components

additionally Nincofporatendicators, disconnectors, fuses, inductors, capacitors and other

components.
Additionally an SPD can be configured as: one-port SPD (see 3.25) or two-port SPD (see 3.26).

5.4 Characteristics of SPDs
5.4.1 Service conditions described in IEC 61643-1
Normal service conditions:

— The frequency of the supply mains is between 48 Hz and 62 Hz a.c. or d.c.

— The altitude shall not exceed 2 000 m.

— Operating temperature: normal range -5 °C to +40 °C, extended range —40 °C to +70 °C.
— The relative humidity in indoor temperature conditions shall be between 30 % and 90 %.

NOTE 1 The user determines the location where the SPD is to be applied (outdoor, indoor, etc.) and should
decide whether the environmental temperature conditions are within the normal or the extended rangeD
ocuments
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NOTE 2 |EC 61643-1 also gives indications regarding maximum continuous operating voltage of the SPDs.
See 6.2.1 of this standard.

NOTE 3 In general, the temperature ranges for storage of a product is greater than for operation
Abnormal service conditions:

Exposure of the SPD to abnormal service conditions may require special consideration in the
design or application of the SPD and should be called to the attention of the manufacturer.

Solar radiation: most SPDs are not exposed to solar radiation. In general, solar radiation is
not considered during type testing. Where SPDs are exposed to solar radiation, this should be
taken into account and tested accordingly.

NOTE 3 In general, the degree of protection of the SPD enclosure should be gre In some
instances, other values could be used (for example, for outdoor SPDs).

5.4.2 List of parameters for SPD selection

The following is a non-exclusive list of parameters needed b S to\properly select

the SPD(s).

NOTE Some of these parameters are defined for each mode of p

a) Ug: Maximum continuous operating voltage
b) Temporary overvoltage characterisi

c) I,: Nominal discharge current (only

d) Imax for class Il tests, [mp for class

e) Up. Voltage protection level

f) Failure modes

g) Short-circuit withstand

h) Iy. Follow curr
i) Rated load c@

terminals)

ept in the case of voltage limiting type SPDs)
RPDs or one-port SPDs with separate input and output

i) Voltage drop
terminals)

or one-port SPDs with separate input and output
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2xUs | __
V2 x Ugs el N
V2 x Uy b= N ——-

IEC 1912/08

5.5

5.5.1

5511 Ug: Ma

U, shall be se ize any changes in SPD characteristics (ageing, thermal

devices (for example’RCDs) (see 531.2.1.2 of IEC 60364-5-53).

See Annex J for further information on how the effect of the operation of an overcurrent or
other protective device depends on the configuration of the system.

5.5.1.2 Temporary overvoltage characteristics

A few sets of values of power frequency (or d.c.) overvoltage versus time (up to several
seconds) are sufficient to characterise the temporary overvoltage characteristic of an SPD.

The SPD may either withstand the TOV tests without unacceptable changes in its
characteristics or fail in an acceptable manner

SPDs installed according to IEC 60364-5-53 shall withstand the TOV due to fault in the low
voltage power system (See TOV values for 5 s duration in Table 5). The SPD installed
between neutral and PE according to CT2 connection scheme (see Figure 11 all

9 (see Fioure "58¢ dlSents
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withstand the TOV due to fault in the high voltage power system (See TOV values for 200 ms
duration in Table 5)

Durations for TOVs considered by IEC 61643-1 are limited to two durations 200 ms and 5 s
and related test voltage values are called Us.

The temporary characteristic shall be given by the manufacturer according to IEC 61643-1.

NOTE Selecting an SPD with both a high temporary overvoltage withstand and a low voltage protection level may
be difficult while still maintaining coordination with the equipment to be protected.

The user can select the most suitable SPD by comparing the temporary overvoltage
characteristic of the SPD and the temporary overvoltages (Uroy) ocCC g.on the power
system. Standardized values used for SPD testing are given in Table 5.

5.5.2 Information related to surge currents

The factors discussed below relate to the voltage, current & N tics of the
surge waveform. Different surge waveforms and levels are™

systems.
— SPDs tested to class

impulses.
When selecting
the impulse for '

¢ SPD has undergone is provided on the nameplate using the format
8 “ for class | test, -for class Il test and “T3[* for class Ill test, or by writing

This is the current that is used as one test parameter for determining the measured limiting
voltage for SPDs tested according to the class | and class |l tests. This current is also used
during preconditioning (applied 15 times) for the operating duty test for class | and class II.

I, is lower than I3 and corresponds to a current that is expected to occur quite frequently in
the field.

The preferred values for I, are: (0,05; 0,1; 0,25; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0; 5,0; 10; 15 and 20) kA.

5.5.2.2  Ijmp and Inax (for SPDs according to class | and Il tests)

limp @nd Inax are test parameters used in the operating duty test for class | and class Il tests
respectively. They are related to the maximum values of discharge currents, which are
expected to occur only very rarely at the location of the SPD in the system. I\,,5« is associated
with class |l tests and Ijy is associated with class | tests.
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The preferred values for Iimp (Ipeak: O, W/R), according to IEC 61643-1, are given in Table 2.

Table 2 — Preferred values of Iinp

Lo ok 0 W/R
kKA C kJ/Q
20 10 100
12,5 6,25 39
10 5 25
5 2,5 6,25
2 1 1
1 0,5 0,25 /\

NOTE 1 In general /i, is associated with longer waveshapes than 1,

5.5.3.1 Measured limiting voltage

a) Class | and class Il tests
by performing two tests:
wes of current using 8/20 wave;

equipment to be protected, then there is a risk that the SPD will survive such a stress but the
equipment will not be protected. Voltage protection level and surge current withstand of the
SPD shall, therefore, be selected accordingly.
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Ures

MOV

Key
U, Residual voltage at I

U, Residual voltage at 7,

R Range of several kA
Figure 7 — Typical curve of nO varistors

e SPDs with voltage-switching compghents

Je. As impulse sparkover voltage is a statistical
ptead in the measured values (see Figure 8).
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U (kV)

IEC 1914/08

Key

a Higher rate of rise — 10 kV/us

b Lower rate of rise — 1 kV/us
ot Spread in time of sparkover

dU Spread in voltage of sparkgve

b) Class Il tests
For SPDs tes

mum value meas

5.5.3.2
Up is declare
value of/the

,09; 0,10; 0,12; 0,15; 0,22; 0,33; 0,4; 0,5;

The preferred voltage protection levels are:(0,08
3,0 ; 5,0; 6,0; 8,0; and 10) kV.

;0
0,6;0,7;0,8;0,9; 1,0; 1,2; 1,5; 1,8; 2,0; 2,5; 3,0; 4,0

Annex B gives a typical relationship between the nominal voltage of the system and the
voltage protection level of the SPD for a ZnO varistor.

5.5.4 Information related to SPD failure modes

These modes are used to define the compatibility of the SPD with other equipment, with its
application and with the devices used in conjunction with the SPD.

Failure mode of the SPD is dependent on the magnitude, number and waveshape of the surge
current and voltage, short-circuit capacity of the power system and value of the voltage
applied to the SPD at the time of the failure. This standard considers that there are two failure
modes of an SPD:

— short-circuit or low impedance Documents
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— open-circuit or high impedance.

Sometimes SPDs may enter an indeterminate state for some period of time. This state
involves energy absorption and eventually leads (itself or in conjunction with the disconnector
or the overcurrent protection) to an open-circuit or short-circuit condition. For the purpose of
this standard, it is assumed that this state is temporary and, as such, is not addressed.

See Annex J for further information on how the effect of the operation of an overcurrent or
other protective device depends on the configuration of the system.

Changes in the characteristics of the SPD are not considered as a failure mode, but are
addressed in 5.5.7.

5.5.5 Information related to short-circuit withstand

erial or by
not be used

SPD should pass the test without burning, charring or exp
creating an opening in the enclosure. It is necessary to enstxe t

For an SPD which is not of the voltggs I|m|t' pe, it i ecessary to check that its
follow current interrupting rating 7;; is\hi short-circuit current at the
point of the installation I

5.5.6 Information related to Ioad 1d to voltage drop

For a two-port SPD or a>ons S ected in line with the supply, it is necessary to
ensure that the e@ S es pot exceed its rated load current 7.

NOTE It is also necessé& i R pe_of load. For example some loads may have in-rush currents which

pat the installation of a two-port SPD, or one-port SPD with
inals, does not result in an unacceptable voltage drop at the
gam. This is characterized by the voltage drop AU.

Certain SPDs may enter an intermediate state when subjected to higher stress than that
defined in the standard tests. In this case some of their characteristics may change from the
designed values, for example: Up, I, ¢, etc. In particular, this may occur for SPDs having
active parts in parallel where one of these active parts may be disconnected after a surge. In
these instances the user may not be aware of these changes in characteristics. Any such
intermediate state should be avoided in the design of an SPD, unless there is a clear
indication of the state when it occurs.

6 Application of SPDs in low-voltage power distribution systems

6.1 Installation and its effect on the protection given by SPDs

When a risk analysis is performed (see Clause 7), the stresses in the system (Clause 4) and
the characteristics of the SPD (Clause 5) being identified can be specified.
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In applying an SPD in a power-distribution system the flow chart shown in Figure 9 may be
used.

6.1.1 Mode of protectionand | __________. Installed as close as possible to
installation the origin of the installation

!

6.1.2 Oscillation phenomenon  f------------

Installed as close as possible to
the equipment

A 4
6.1.3 Connected lead length

!

6.1.4 Need for additional protection

A 4

6.1.5 Choice of the location of the
SPD depending on the classes of te(s«l\

v
6.1.6 Protection zone concept

hen such a concept is used
Ds should be installed at the

IEC 343/02

3 ) particular when a lightning protection system is present
additional inf i a < pnd in the 62305 series. SPDs tested according to class Il and

6.1.1 ible des of protection and installation

When the equipment’to be protected has a sufficient overvoltage withstand or is located close
to the main distribution board, one SPD may be sufficient. In this case, the SPD should be
installed as close as possible to the origin of the installation. The SPDs should have sufficient
surge withstand capability for this location. Figures K.1 to K.5 show typical connections of
SPDs located at the origin of the installation for different types of systems. Figure K.5
represents the particular case of a TN C-S system.

SPDs at or near the origin of the installation shall be connected at least between the following
points:

a) if there is a direct connection between the neutral conductor and PE at or near the origin
of the installation or if there is no neutral conductor:

between each line conductor and either the main earthing terminal or the main protective
conductor, whichever route is shorter;

NOTE 1 The impedance connecting the neutral to PE in IT systems is not considered as a connection.
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b) if there is no direct connection between the neutral conductor and PE at or near the origin
of the installation either:

between each line conductor and either the main earthing terminal or the main protective
conductor, and between the neutral conductor and either the main earthing terminal or the
protective conductor, whichever route is shorter - Connection type 1 (CT 1), see Figure 10

or

between each line conductor and the neutral conductor and between the neutral conductor
and either the main earthing terminal or the protective conductor, whichever route is
shorter - Connection type 2 (CT 2), see Figure 11.

NOTE 2 If a line conductor is earthed, it is considered to be equivalent to a neutral conductor for the application
of this subclause.

IEC 1915/08

Q Mre onnection Type 1 (CT1)

NN EEE

- IEC 1916/08

Figure 11 — Connection Type 2 (CT2) Documents
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Table 3 indicates the possible modes of protection that may be required for various LV
systems.

NOTE 3 If more than one SPD is connected on the same conductor, it is necessary to ensure coordination
between them.

NOTE 4 The number of modes of protection depends on the type of equipment to be protected (for example, if the
equipment is not connected to earth, line- or neutral-to-earth protection may not be necessary), the withstand of
the equipment according to each mode of protection, the electrical system structure and earthing and the
characteristics of the incoming surge. For example, protection between phase/neutral and PE conductor or
between phase and neutral are generally sufficient, and protection between phase and phase is not generally used.

NOTE 5 Installation of SPDs in front of the electricity supplier’'s meter should be carried out with the agreement of
the electricity supplier.

Table 3 — Possible modes of protection for various L\I/s{ge}\
N

System configuration at the installation point of SPJZ/\

SPDs N

connected TT TN-C TN-S IT wi istibut IT without
bet ) ne distributed
etween: neutral
Installation Installgtion I\tall |on
according to accor |ng/t9\ }%rdln
CT1 CT2 m\ (/‘/F gr\ \QT 1 CT2
Each line conductor and ’\\ U \/
neutral conductor + . . + . NA
Each line conductor and . NA . N’Pr/ . NA .

PE conductor
Neutral conductor and O ) e Se e See . . NA
PE conductor (\ Nate Note 1

\NA
(@N
N\
Each line conductor and NA N N@ \\ | Aa NA NA NA NA

PEN conductor

Line conductors < >

e :required

NA 'notapplica

+ : optional, imadditien toNrequired’ SPDs
CT: connec}m\r‘,\ty

It is recommended that the power and signalling networks enter the structure to be protected
close to each other and are bonded together at a common bonding bar. This is especially
important for structures made of non-shielding material (wood, bricks, concrete, etc.).

For further information, see Annex K.

6.1.2 Influence of the oscillation phenomena on the protective distance (called
separation distance in some countries)

When an SPD is used to protect specific equipment or when the SPD located at the main
distribution board cannot provide enough protection for some equipment, SPDs should be
installed as close as possible to the equipment to be protected. If the distance between the
SPD and the equipment to be protected is too large, oscillations could lead to a voltage at
the equipment terminals which is generally up to two times higher than U, but, under some
circumstances, can even exceed this level. This can cause a failure of the equipBedﬂt to be
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protected, in spite of the presence of the SPD (see Figures K.8 to K.10). Acceptable distance
(called protective distance) depends on SPD type, type of system, steepness and waveform of
the incoming surge and connected loads. In particular, this doubling is only possible if the
equipment corresponds to a high impedance load or if the equipment is internally
disconnected. Figure K.10 shows an example of a doubling of voltage in such conditions to
illustrate the phenomenon.

In general, oscillations may be disregarded for distances less than 10 m.. Sometimes the
equipment has internal protective components (for example, varistors), that will significantly
reduce oscillations even at longer distances. Care is necessary in this last case to avoid
coordination problems between the SPD and the protective component inside the equipment.

NOTE Protective distance may be reduced due to the voltage directly induced by the
circuit loop existing between the SPD and equipment to be protected.

aing current in the

For further information, see Annex K.

6.1.3 Influence of the connecting lead length

of the residual of the SPD and the inductive voltage drep/al

gng the _connecting leads. The two
& st practical purposes, may

of connecting leads on the

voltage measured between connection during the impulse discharge
current.

As a general rule, the lead inductan d toybe 1 uH/m. This inductive voltage drop,
when caused by an impuls Alus will be approximately 1 kV/m of lead

As far as possib i ~ eme b) shown in Figure 12 where the effect of this
inductance is considg , S e c) using twisted wires can be used when it is not

increasing the lengt conneeting conductors of SPDs reduces the effectiveness of
overvoltage ' overvoltage protection is achieved in scheme a) when all
connecting 3 are as short as possible (preferably not exceeding 0,5 m for

NOTE |If the return currgnt path is magnetically coupled to the incoming current conductors by placing the
conductors in close praximjty the inductance will be reduced (see Figure 12 c).
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” \/VAB

LYY Y O >

a SPD / \
! \
i AN V.
| AN SPD
! \\\\/
. \
i
L2 II - Isurge
I
f A
\
B t
A

b SPD c s N

/\ N
B D
- IEC 1917/08
Key
0

a) L1, L2 inductances corresponding to lead fengths /1,

Isurge Waveshape of surge current versus time
Vspp  Voltage at the SPI(termi 9 es
Vg Voltage betwe i i \

THIS SCHEME IS TO

b) THIS SCHEME@ E
c) THIS SCHEME IS\XCZE E ME b IS NOT POSSIBLE

ope SPD is sufficient, for example, if the stresses at the entrance to the

In some condition
then better to install the SPD close to the mains entrance (see 6.1.1).

structure are low. It

Additional protection close to the equipment to be protected may be necessary, for example
where

e very sensitive equipment (electronic, computer) is present;

the distance between the SPD located at the entrance and the equipment to be protected
is too long (see 6.1.2);

there are electromagnetic fields inside the structure created by lightning discharges and
internal interference sources.

It is necessary to consider the voltage withstand (Uy, see IEC 60664-1) of the most sensitive
equipment to be protected in the system or, in some cases where the continuous operation of
the equipment is critical, the impulse immunity level of the equipment. In the example below
where the equipment is not critical and Uy is only considered, the SPD located closest to this

equipment shall be selected with a voltage protective level of Up2 at least 20 "/ﬁ&l&/ﬁ?ﬁents
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voltage withstand of this equipment. If the protective level (Upq1) of the entrance SPD
combined with the effect described in 6.1.2, due to the distance between this SPD and the
equipment leads to a voltage below 0,8 x Uy at the terminals of the equipment, then no
additional SPD is necessary close to the equipment (see Figure 13).

See K.1.2 and Figure K.9 for further information.

3 given in Annex M. It should be noted that in spite of IEC 60664-1 describing how to
obtain Uw, it may diffi i practice to obtain U, value for every type of equipment

Potentially damaging switching surges can be generated inside buildings. In this case,
additional SPDs may be needed.

When two SPDs are used on the same circuit, they shall be co-ordinated.

6.1.5 Consideration regarding location of the SPD depending on the classes of test

At the point of entry depending on the incoming stress, SPDs tested according to class |,
class Il or class Ill may be used. Consideration of the electrical stress involved in the surge is
a key to choosing the right SPDs. SPDs tested according to class Il and class Il tests are
also suited for location close to the protected equipment.

6.1.6 Protection zone concept

For the purpose of designing and applying appropriate surge protection, it may be useful to
consider a hierarchy of zones of protection as described in IEC 62305-4. Documents

Document Sharing Hub

Full document details: IEC 61643-12 2008


http://avadocuments2026.com/doc/iec-61643-12-2008
http://avadocuments2026.com/doc/iec-61643-12-2008

61643-12 © IEC:2008 - 47 -

This planning concept assumes that the conducted threatening parameters caused by
switching in the power distribution systems and direct/indirect lightning strokes, are reduced
in steps (the distance between the steps should be in accordance with 6.1.2) from the
unprotected environment to the protected sensitive equipment.

An example of the subdivision of the building power distribution system into protection zones
and the allocation of SPDs is shown in Figure K.11.
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6.2 Selection of SPD

SPDs are selected according to

- 48 - 61643-12 © IEC:2008

the following scheme in six steps given in 6.2.1 through 6.2.6.

6.2.1 Selection of Uc, UT ,
In, Iimp, Imax and Uoc

of the SPD

Maximum continuous operating voltage of the SPD (Ug) is
greater than maximum continuous operating voltage of the
____. power system (Ucs)

Temporary overvoltage of the SPD (Urt) is greater

than temporary overvoltage of the network (Urtov(Lv))

6.2.2 Protective distance

Location of the SPD

J

6.2.3 Prospective life and ___Are they acceptable
failure mode B
Y

6.2.4 Interaction between

and other devices

equipmant

Surge coordination !
between SPDs and
overcurrent protective |
devices !

The SPD’s overcurrent protective device is
tested in order to ensure that it does not
operate at the specified surge rating of the
SPD. Other overcurrent protective devices
upstream of the SPD may not be coordinated
with the SPD surge rating.

components such
$’RCDs or circuit
breakers

6.2.5 Choi

Nh;}voltage
protection™evel Up

Take into account

——————— - Surge withstand or immunity of the equipment to be
protected
- Nominal voltage of the system

6.2.6 Coordination between When two SPDs are used on the same conductor
the chosen SPD andr------
other SPDs
IEC 1918/08
Figure 14 — Flowchart for the selection of an SPD
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