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Standard without any modification. 
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Full document details: BS EN IEC 60060-1:2025

https://doi.org/10.3403/00228778U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00143211U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/02304418U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00311900U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00000793U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30082003U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/00632526U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/01013996U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30111861U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-iec-60060-1-2025
http://www.avadocuments.com/doc/bs-en-iec-60060-1-2025


EN IEC 60060-1:2025 (E) 

Annex ZA 
(normative) 

Normative references to international publications 
with their corresponding European publications 

The following documents are referred to in the text in such a way that some or all of their content 
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applies.  
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Publication Year Title EN/HD Year 

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

EN IEC 60060-2 - 
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- Part 1: Requirements for instruments

EN 61083-1 - 

IEC 61083-2 - Instruments and software used for
measurement in high-voltage and high-
current tests - Part 2: Requirements for
software for tests with impulse voltages
and currents

EN 61083-2 - 

IEC 62475 - High-current test techniques - Definitions
and requirements for test currents and
measuring systems

EN 62475 -
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
HIGH-VOLTAGE TEST TECHNIQUES –  

 
Part 1: General terminology and test requirements 

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

IEC 60060-1 has been prepared by IEC technical committee 42: High-voltage and high-current 
test techniques. It is an International Standard. 

This fourth edition cancels and replaces the third edition published in 2010. This edition 
constitutes a technical revision. 

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

a) The general layout and text have been updated and improved to make the standard easier 
to use, particularly the clauses for combined and composite test voltages. 

b) The positive tolerance of the front time of lightning impulse voltage has been extended for 
Um > 800 kV to 100 % (= 2,4 µs). 
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c) For switching impulse voltage, a front time has been introduced, similar to lightning impulse 
voltage and with the new front time the standard switching impulse is defined as 
170/2 500 µs. 

d) The requirements for precipitations in wet tests have been adjusted depending on Um. 

e) A new Annex C, "Procedure for manual calculation from graphical waveforms" has been 
incorporated. 

f) Examples of software packages have been removed in Annex D, "Guidance for 
implementing software for evaluation of lightning impulse voltage parameters". 

g) The annex relating to the "Background to the introduction of the test voltage factor for 
evaluation of impulses with overshoot" has been deleted. 

h) A new informative Annex F, "New definition of the front time of switching impulse voltage" 
has been incorporated. 

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

Draft Report on voting 

42/444/FDIS 42/454A/RVD 

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
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HIGH-VOLTAGE TEST TECHNIQUES –  
 

Part 1: General terminology and test requirements 
 
 
 

1 Scope 

This part of IEC 60060 is applicable to: 

– dielectric tests with direct voltage; 
– dielectric tests with alternating voltage; 
– dielectric tests with impulse voltage; 
– dielectric tests with combinations of the above. 

This document is applicable to tests on equipment having its highest voltage for equipment Um 
above 1,0 kV AC and 1,5 kV DC. 

NOTE 1 Alternative test procedures can be required to obtain reproducible and significant results. The choice of a 
suitable test procedure is considered by the relevant Technical Committee. 

NOTE 2 For voltages Um above 800 kV it is possible that some specified procedures, tolerances and uncertainties 
will not be achievable. 

2 Normative references 

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

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

IEC 61083-1, Instruments and software used for measurements in high-voltage and high-
current tests – Part 1: Requirements for instruments for impulse tests 

IEC 61083-2, Instruments and software used for measurement in high-voltage and high-current 
tests – Part 2: Requirements for software for tests with impulse voltages and currents 

IEC 62475, High-current test techniques – Definitions and requirements for test currents and 
measuring systems 

3 Terms and definitions 

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

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

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 
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3.1 Terms related to characteristics of discharges 

3.1.1  
disruptive discharge 
phenomenon associated with the failure of insulation under electrical stress which includes a 
collapse of voltage and the passage of current 

Note 1 to entry: The term applies to electric breakdown in solid, liquid and gaseous dielectrics and combination of 
these. 

Note 2 to entry: A disruptive discharge in a solid dielectric produces permanent loss of dielectric strength; in a liquid 
or gaseous dielectric the loss of dielectric strength can be temporary. 

[SOURCE: IEC 60050-614:2016, 614-03-16, modified – In Note 2 to entry, "the loss may be 
temporary only" has been replaced with "the loss of dielectric strength can be temporary".] 

3.1.2  
sparkover 
disruptive discharge in a gaseous or liquid insulating material 

[SOURCE: IEC 60050-212:2010, 212-11-48] 

3.1.3  
flashover 
electric breakdown between conductors in a gas or a liquid or in vacuum, at least partly along 
the surface of solid insulation 

[SOURCE: IEC 60050-212:2010, 212-11-47] 

3.1.4  
puncture 
disruptive discharge occurring through a solid insulation material, producing a path of 
permanent damage 

Note 1 to entry: The term puncture is also used as a synonym for electric breakdown in solids. 

[SOURCE: IEC 60050-212:2010, 212-11-49] 

3.1.5  
disruptive discharge voltage value 
value of the test voltage causing disruptive discharge 

Note 1 to entry: The value is specified, for the various tests, in the relevant clauses of this document. 

3.1.6  
non-disruptive discharge 
discharge between intermediate electrodes or conductors where the test voltage does not 
collapse to zero 

Note 1 to entry: Such an event is not considered as a disruptive discharge unless so specified by the relevant 
Technical Committee. 

Note 2 to entry: Some non-disruptive discharges are termed "partial discharges" and are dealt with in IEC 60270. 

3.2 Terms related to characteristics of the test voltage 

3.2.1  
prospective shape 
shape which would have been obtained if no disruptive discharge had occurred 
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3.2.2  
withstand voltage 
specified prospective voltage value which characterizes the insulation of the object with regard 
to a withstand test 

Note 1 to entry: Withstand voltages which apply to external insulation only are referred to standard reference 
atmospheric conditions (see 4.3.1) unless otherwise specified. 

3.2.3  
assured disruptive discharge voltage 
specified prospective voltage value which characterizes its performance with regard to a 
disruptive discharge test 

3.2.4  
voltage dip 
sudden reduction of the voltage at a point in an electrical system followed by voltage recovery 
after a short period of time from a few cycles to a few seconds 

[SOURCE: IEC 60050-161:1990, 161-08-10] 

3.3 Terms related to tolerance and uncertainty 

3.3.1  
tolerance 
permitted difference between the measured value and the specified value 

Note 1 to entry: The tolerance shall be distinguished from the uncertainty of a measurement. 

Note 2 to entry: A pass/fail decision is based on the measured value, without consideration given to the range of 
values enclosed by the measurement uncertainty. 

3.3.2  
uncertainty 
<of measurement> parameter, associated with the result of a measurement, that characterizes 
the dispersion of the values that could reasonably be attributed to the measurand 

Note 1 to entry: In this document, all uncertainty values are specified at a coverage probability of 95 %. 

Note 2 to entry: Uncertainty is positive and given without sign. 

Note 3 to entry: Uncertainty of measurement should not be confused with the tolerance of a specified test value or 
parameter. 

[SOURCE: IEC 60050-311:2001, 311-01-02, modified – The three Notes have been replaced 
with new three Notes to entry.] 

3.4 Terms related to statistical characteristics of disruptive discharge voltage values 

3.4.1  
disruptive discharge probability 
p 
probability that an application of a certain prospective voltage value of a given shape will cause 
disruptive discharge on the test object 

Note 1 to entry: The parameter p is usually expressed as a percentage or a fraction. 
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3.4.2  
withstand probability 
q 
probability that an application of a certain prospective voltage value of a given shape does not 
cause a disruptive discharge on the test object 

Note 1 to entry: If the disruptive discharge probability is p, the withstand probability q is (1 – p). 

3.4.3  
p % disruptive discharge voltage 
Up 
prospective voltage value which has p % probability of producing a disruptive discharge on the 
test object 

Note 1 to entry: Mathematically the p % disruptive discharge voltage is the quantile of the order p (or p quantile) of 
the breakdown voltage. 

Note 2 to entry: U10 is called the "statistical withstand voltage" and U90 is called the "statistical assured disruptive 
discharge voltage". 

3.4.4  
50 % disruptive discharge voltage 
U50 
prospective voltage value which has a 50 % probability of producing a disruptive discharge on 
the test object 

3.4.5  
arithmetic mean value of the disruptive discharge voltage 
Ua 
evaluation of the arithmetic mean value of the disruptive discharge voltage Ua as given in 
Equation (1) 

 1
a

1

n

in
i

U U
=

= ∑  (1) 

 

where 
Ui is the measured disruptive discharge voltage, and 

n is the number of discharges. 

Note 1 to entry: For symmetric distributions Ua is identical to U50  
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3.4.6  
standard deviation of the disruptive voltage 
s 
measure of the dispersion of the disruptive discharge voltage estimated by 

 ( )2a
1

1
1

n

i
i

s U U
n =

= −
− ∑  (2) 

 

where 

Ui is the ith measured disruptive discharge voltage, 

Ua is the arithmetic mean of the disruptive discharge voltages, 

n is the number of observations (discharges). 

Note 1 to entry: The standard deviation of the disruptive voltage can also be evaluated by the difference between 
the 50 % and 16 % disruptive discharge voltages (or between the 84 % and 50 % disruptive discharge voltages). It 
is often expressed in per unit or percentage value referred to the 50 % disruptive discharge voltage. 

Note 2 to entry: For successive disruptive discharge tests the standard deviation s is defined by the formula. For 
multiple level and up-and-down tests, it is defined by the difference of the quantiles. The methods are equivalent 
because, between p = 16 % and p = 84 % all distribution functions are nearly identical. 

3.5 Terms related to classification of insulation in test objects 

3.5.1  
external insulation 
air insulation and the exposed surfaces of solid insulation of the equipment, which are subject 
both to dielectric stresses and to the direct effects of atmospheric and other environmental 
conditions 

Note 1 to entry: Examples of environmental conditions are pollution and humidity. 

3.5.2  
internal insulation 
internal solid, liquid or gaseous elements of the insulation of equipment protected from the 
direct effects of external conditions such as pollution and humidity 

3.5.3  
self-restoring insulation 
insulation which completely recovers its insulating properties within a short time interval after a 
disruptive discharge 

[SOURCE: IEC 60050-614:2016, 614-03-04] 

3.5.4  
non-self-restoring insulation 
insulation which loses its insulating properties, or does not recover them completely, after a 
disruptive discharge 

Note 1 to entry: In test objects, parts of both self-restoring and non-self-restoring insulation are sometimes present 
in combination and some parts can be degraded by repeated or continued voltage applications. The behaviour of the 
insulation in this respect should be taken into account by the relevant Technical Committee when specifying the test 
procedures to be applied. 

[SOURCE: IEC 60050-614:2016, 614-03-05, modified – The Note to entry has been added.] 
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3.6 Definitions for direct voltage tests 

3.6.1  
value of the test voltage 
test voltage value 
arithmetic mean value 

3.6.2  
ripple 
set of unwanted periodic deviations with respect to the average value of the measured or 
supplied quantity, occurring at frequencies which can be related to that of the mains supply, or 
of some other definite source, such as a chopper 

Note 1 to entry: Ripple is determined under specified conditions and is a part of periodic and/or random deviation 
(PARD), see IEV 312-07-01. 

[SOURCE: IEC 60050-312:2001, 312-07-02, modified – The Note 1 has been replaced with a 
new Note 1 to entry.] 

3.6.3  
ripple amplitude 
half the difference between the maximum and minimum values of the ripple 

Note 1 to entry: In cases where the ripple shape is nearly sinusoidal, true RMS values multiplied by √2 can be used 
for the determination of the ripple amplitude. 

3.6.4  
ripple factor 
ratio of the ripple amplitude to the value of the test voltage 

3.7 Terms for alternating voltage tests 

3.7.1  
peak value of an alternating voltage 
average of the magnitudes of the positive and negative peak values 

Note 1 to entry: In many cases instruments measuring only one polarity peak are used. Measuring only one polarity 
is acceptable as long as waveform symmetry is within the limits set in 6.1.1.1. 

3.7.2  
value of the test voltage 
test voltage peak value of an alternating voltage divided by 2  

Note 1 to entry: The relevant Technical Committee may require a measurement of the RMS value of the test voltage 
instead of the peak value for cases where the RMS value may be of importance, when the waveform is distorted. 

Note 2 to entry: AC test voltage generators used in dielectric tests will often exhibit a marked distortion of the 
voltage wave shape but it is generally accepted that the defined "value of the test voltage" will result in a stress on 
insulation closely equal to that for perfectly sinusoidal test voltage of the same numerical value. 

3.7.3  
RMS value 
square root of the mean value of the square of the voltage values during a complete cycle 

Full document details: BS EN IEC 60060-1:2025

http://www.avadocuments.com/doc/bs-en-iec-60060-1-2025
http://www.avadocuments.com/doc/bs-en-iec-60060-1-2025


 – 14 – IEC 60060-1:2025 © IEC 2025 

 
 

 
 

 
 

 
 

 

3.8 Terms for lightning impulse voltage tests 

3.8.1  
impulse voltage 
intentionally applied aperiodic transient voltage, which usually rises rapidly to a peak value and 
then falls more slowly to zero 

Note 1 to entry: For special purposes, impulses having approximately linearly rising fronts or transients of oscillating 
or approximately rectangular form are used. For details of oscillating lightning impulse voltages see IEC 60060-3 [8]. 

3.8.2  
lightning impulse voltage 
impulse voltage with a front time less than 20 µs 

3.8.3  
full lightning impulse voltage 
lightning impulse voltage, which is not interrupted by a disruptive discharge 

 

Figure 1 – Full lightning impulse voltage 

[SOURCE: IEC 60050-614:2016, 614-03-33, modified – The preferred term "full-wave voltage 
pulse" has been replaced with "full lightning impulse voltage", in the definition, "voltage pulse" 
has been replaced with "lightning impulse voltage" and Figure 1 has been added.] 

3.8.4  
overshoot 
increase of amplitude of an impulse voltage due to a damped oscillation at the peak caused by 
the circuit 

Note 1 to entry: Such oscillations (frequency range usually 0,1 MHz to 2 MHz) are caused by circuit inductance and 
sometimes cannot be avoided in large circuits or for inductive test objects. Methods for the evaluation of overshoot 
are given in Annex B. 

3.8.5  
recorded curve 
graphical or digital representation of the test data of an impulse voltage 

3.8.6  
base level 
level of a record of an impulse measuring system when there is zero input to the recording 
instrument 
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3.8.7  
base curve 
estimate of a full lightning impulse voltage without a superimposed oscillation 

Note 1 to entry: See Annex B. 

3.8.8  
residual curve 
R(t) 
difference between the recorded curve and the base curve 

Note 1 to entry: See Annex B. 

3.8.9  
extreme value 
Ue 
maximum value of the recorded curve measured from the base level in the same sense as the 
applied impulse 

3.8.10  
base curve maximum 
Ub 
maximum value of the base curve 

3.8.11  
test voltage function 
amplitude-frequency function which is defined to represent the response of insulation to 
impulses with overshoot, given by: 

 2
1( )

1 2,2
k f

f
=

+
 (3) 

 

where f is the frequency in MHz. 
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Figure 2 – Test voltage function 

Note 1 to entry: Different test voltage curves for different types of insulation may be specified by the relevant 
Technical Committee when more test data becomes available. 

Note 2 to entry: Applying this function as a low-pass filter to the residual voltage curve allows the calculation of the 
value of the test voltage of the equivalent full lightning impulse voltage (see Annex B, Annex D). 

3.8.12  
filtered residual curve 
Rf(t) 
residual curve filtered by the test voltage function 

3.8.13  
test voltage curve 
summation of the base curve and the filtered residual curve 

Note 1 to entry: See Figure B.2. 

Note 2 to entry: The test voltage curve is a mathematical representation of the filtering process and is not a physical 
entity or an equivalent impulse. 

3.8.14  
equivalent smooth impulse 
estimated lightning impulse voltage without overshoot having a peak value equal to the 
maximum value of the test voltage curve and the same front time and time to half-value as the 
related test voltage curve 

Note 1 to entry: An equivalent smooth impulse has the same dielectric breakdown behaviour as the recorded curve. 

3.8.15  
value of the test voltage 
Ut 
<lightning impulse> maximum value of the test voltage curve measured from the base level in 
the same sense as the applied impulse 
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3.8.16  
overshoot magnitude 
β 
difference between the extreme value of the recorded curve Ue and the maximum value of the 
base curve Ub 

3.8.17  
relative overshoot magnitude 
β′ 
ratio of the overshoot magnitude to the extreme value, usually expressed as a percentage 

3.8.18  
front time 
T1 
virtual parameter defined as 1/0,6 times the interval TAB between the instants when the impulse 
is 30 % and 90 % of the peak value on the test voltage curve 

Note 1 to entry: See Figure 3, points A and B. 

 

Figure 3 – Full impulse voltage time parameters 

3.8.19  
virtual origin 
O1 
instant preceding that corresponding to point A of the test voltage curve by a time 0,3 T1 

Note 1 to entry: See Figure 3. 

Note 2 to entry: For records having linear time scales, this is the intersection with the time axis of a straight line 
drawn through the reference points A and B on the front. 
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3.8.20  
average rate of rise 
slope of the best fitting straight line, calculated from the recorded curve, using all the data 
points between the 30 % and 90 % of the extreme value levels and usually expressed in kilovolts 
per microsecond 

Note 1 to entry: In the case of noise or oscillations at the 30 % and 90 % levels, the data set is bounded by the first 
point after the last crossing of the 30 % level and by the last point before the first crossing of the 90 % level. 

3.8.21  
peak time 
Te 
extreme value, Ue, divided by the average rate of rise 

3.8.22  
time to half-value 
T2 
virtual parameter defined as the time interval between the virtual origin, O1, and the instant 
when the test voltage curve has decreased to half of the peak of test voltage value 

Note 1 to entry: See Figure 3. 

[SOURCE: IEC 60050-614:2016, 614-03-32, modified – The definition has been modified for 
the purposes of this document and the reference to Figure 3 has been added.] 

3.8.23  
voltage time interval 
Tλ 
time interval for which the recorded curve exceeds λUe where 0 < λ < 1 

 

Figure 4 – Voltage time interval 

3.8.24  
voltage integral 
integral of the recorded curve with respect to time over a specified time interval 
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Figure 5 – Voltage integral 

3.8.25  
chopped lightning impulse voltage 
lightning impulse which is interrupted on the front, peak or tail by a disruptive discharge causing 
a sudden drop in the voltage 

Note 1 to entry: See Figure 6, Figure 7 and Figure 8. 

[SOURCE: IEC 60050-614:2016, 614-03-34, modified – "lightning" and the reference to 
Figure 6, Figure 7 and Figure 8 has been added.] 

3.8.26  
instant of chopping 
instant at which the extrapolation of the line between the 70 % and 10 % points (C and D) on 
the voltage crosses the level immediately before the collapse 

Note 1 to entry: See Figure 6 and Figure 7. 

3.8.27  
time to chopping 
TC 
time interval between the virtual origin O1 of the pulse and the relevant instant 

Note 1 to entry: See Figure 6 or Figure 7. 

[SOURCE: IEC 60050-614:2016, 614-03-35, modified – "conventional beginning of the pulse 
and the instant when it is chopped" has been replaced with "virtual origin O1 of the pulse and 
the relevant instant" and the reference to Figure 6 or Figure 7 has been added.] 

3.8.28  
characteristics related to the voltage collapse during chopping 
two points C and D at 70 % and 10 % of the voltage immediately before the voltage collapse 

Note 1 to entry: See Figure 6. 

Note 2 to entry: The duration of the voltage collapse is defined as 1/0,6 times the time interval between points C 
and D. The steepness of the voltage collapse is the ratio of the voltage at the instant of chopping to the duration of 
voltage collapse. 

Note 3 to entry: The use of points C and D is for definition purposes only; it is not implied that the duration and 
steepness of chopping can be measured with any degree of accuracy using conventional measuring systems. 
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Figure 6 – Lightning impulse voltage chopped on the front 

 

Figure 7 – Lightning impulse voltage chopped on the tail 

3.8.29  
extreme value of the undershoot of an impulse 
maximum amplitude measured from the base level in the opposite sense to the applied impulse 

Note 1 to entry: See Figure 6 or Figure 7. 

3.8.30  
linearly rising front-chopped impulse 
voltage rising with approximately constant steepness, until it is chopped by a disruptive 
discharge 
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Figure 8 – Linearly rising front-chopped impulse 

Note 1 to entry: To define such an impulse, the best fitting straight line is drawn through the part of the front between 
30 % and 90 % of the peak magnitude; the intersections of this with the 30 % and 90 % voltage values then being 
designated A and B, respectively (see Figure 8). 

The impulse is defined by: 

– the maximum voltage Ue; 
– the front time T1 and 
– the virtual steepness S = Ue/T1. 

The virtual steepness is the slope of the straight line drawn through the points A and B, usually expressed in kilovolts 
per microsecond. 

This chopped impulse is considered to be approximately linearly rising if the front, from 30 % amplitude up to the 
instant of chopping, is entirely enclosed between two lines parallel to the line AB, but displaced from it in time by 
±0,05 T1 (see Figure 8). 

Note 2 to entry: The value and the tolerance on the virtual steepness S are considered by the relevant Technical 
Committee. 

3.8.31  
voltage versus time curve for linearly rising impulse voltage 
curve relating the disruptive discharge voltage to the front time T1 

Note 1 to entry: The curve is obtained by applying impulse voltages of constant shape but with different steepness 
(see Figure 9). 

3.8.32  
voltage versus time curve for impulse voltage of constant prospective shape 
curve relating the disruptive discharge voltage of the test object to the time to chopping, which 
can occur on the front, at the peak or on the tail  

Note 1 to entry: The curve is obtained by applying impulse voltages with different prospective peak values (see 
Figure 9). 
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Figure 9 – Voltage versus time curve for impulses of constant prospective shape 

3.9 Terms for switching impulse voltage tests 

3.9.1  
switching impulse voltage 
impulse voltage with a front time of 20 µs or longer 

3.9.2  
value of the test voltage 
UT 
<switching impulse> maximum value, if not otherwise specified by the relevant Technical 
Committee 

3.9.3  
front time 
T1 
virtual parameter defined as 1/0,6 times the interval TAB between the instants when the impulse 
is 30 % and 90 % of the peak value on the test voltage curve 

Note 1 to entry: See Figure 10, points A and B. 

Note 2 to entry: Time to peak has been deprecated in favour of front time, similar to lightning impulse. 

Note 3 to entry: The procedure to determine the test voltage curve for lightning impulse has negligible effect on 
switching impulse, and therefore permits the use of an identical evaluation procedure for both lightning and switching 
impulse. 

3.9.4  
time to peak 
Tp 
time interval from the virtual origin to the time of maximum value of a switching impulse voltage 

Note 1 to entry: Because of the long duration of the maximum voltage, there can be practical problems in 
determining this time and methods are given in Annex F. 
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