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Foreword

The text of document 112/89/FDIS, future edition 3 of IEC 60216-5, prepared by IEC TC 112, Evaluation
and qualification of electrical insulating materials and systems, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as EN 60216-5 on 2008-05-01.

This European Standard supersedes EN 60216-5:2003.
EN 60216-5:2008 clarifies and corrects a few items and adds an Annex D which provides criteria for the
selection of the reference (or reference EIM). EN 60216-5:2008 provides instructions for deriving a

provisional estimate of the temperature up to which a material may give satisfactory performance in an
application (by comparative thermal ageing with a material of known performance).

This standard is to be used in conjunction with EN 60216-1, EN 60216-2 and EN 60216-3.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2009-02-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-05-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60216-5:2008 was approved by CENELEC as a European
Standard without any modification.
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ELECTRICAL INSULATING MATERIALS -
THERMAL ENDURANCE PROPERTIES -

Part 5: Determination of relative thermal endurance
index (RTE) of an insulating material

1 Scope

This part of IEC 60216 specifies the experimental and calculation procedures to be used for
deriving the relative thermal endurance index of a material from experimental data obtained in
accordance with the instructions of IEC 60216-1 and IEC 60216-2. The calculation procedures
are supplementary to those of IEC 60216-3.

Guidance is also given for assessment of thermal ageing after a single fixed time and
temperature, without extrapolation.

The experimental data may in principle be obtained using destructive, non-destructive or proof
tests, although destructive tests have been much more extensively employed. Data obtained
from non-destructive or proof tests may be “censored”, in that measurement of times taken to
reach the endpoint may have been terminated at some point after the median time but before
all specimens have reached end-point (see IEC 60216-1).

Guidance is given for preliminary assignment of a thermal class for an insulating material,
based upon the thermal ageing performance.

The calculation procedures of this standard also apply to the determination of the thermal
class of an electrical insulation system when the thermal stress is the prevailing ageing factor.

2 Normative references

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

IEC 60216-1:2001, Electrical insulating materials — Properties of thermal endurance — Part 1:
Ageing procedures and evaluation of test results

IEC 60216-2, Electrical insulating materials — Thermal endurance properties — Part 2:
Determination of thermal endurance properties of electrical insulating materials — Choice of
test criteria

IEC 60216-3:2006, Electrical insulating materials — Thermal endurance properties — Part 3:
Instructions for calculating thermal endurance characteristics

3 Terms, definitions, symbols, units and abbreviations

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

3.1.1

electrical insulating material

EIM

solid or fluid with negligibly low electric conductivity, or a simple combination of such
materials, used to separate conducting parts at different electrical potential in electrotechnical
devices

3.1.2

assessed thermal endurance index

ATE

numerical value of the temperature in degrees Celsius, up to which the reference EIM
possesses known, satisfactory service performance in the specified application

NOTE 1 The value of the ATE may vary between applications for the same material.

NOTE 2 Sometimes referred to as “absolute” thermal endurance index.

3.1.3
candidate EIM
material for which an estimate of the thermal endurance is required to be determined

NOTE The determination is made by simultaneous thermal ageing of the material and a reference EIM.

3.14

reference EIM

material with known thermal endurance, preferably derived from service experience, used as
a reference for comparative tests with the candidate EIM

3.1.5

central second moment of a data group

sum of the squares of the differences between the data values and the value of the group
mean divided by the number of data in the group

3.1.6

correlation time

estimated time to endpoint of the reference EIM at a temperature equal to its assessed
thermal endurance (ATE) in degrees Celsius

3.1.7
degrees of freedom
number of data values minus the number of parameter values

3.1.8

standard error

standard error of an estimate of the true value of a data group property is the value of the
standard deviation of the hypothetical sampling population of which the group property may
be considered to be a member

NOTE 1 For the group mean it is equal to the group standard deviation divided by the square root of the number
of data in the group, and indicates the uncertainty in the true value of the mean.

NOTE 2 This standard is concerned only with means and the difference between two means (see Clause A.2).

3.1.9
standard deviation
square root of the variance of a data group or sub-group
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3.1.10

relative thermal endurance index

RTE

numerical value of the temperature in degrees Celsius at which the estimated time to endpoint
of the candidate EIM is the same as the estimated time to endpoint of the reference EIM at a

temperature equal to its assessed thermal endurance (ATE)

3.1.11

variance of a data group

sum of the squares of the deviations of the data from a reference level defined by one or more

parameters, divided by the number of degrees of freedom

NOTE The reference level may, for example, be a mean value (1 parameter) or a line (2 parameters, in this

standard, the slope and the intercept with the y axis).

3.2 Symbols and units
a, Ele'\%ression coefficient (y-intercept) of thermal endurance equation for reference
ag Eﬁ\%ression coefficient (y-intercept) of thermal endurance equation for candidate
b, Regression coefficient (slope) of thermal endurance equation for reference EIM
by Regression coefficient (slope) of thermal endurance equation for candidate EIM
X Variable for statistical analysis equal to 1/(d+ @)
Y Variable for statistical analysis equal to In(7)
U Ageing temperature in determination of RTE
Oh) Temperature on Kelvin scale equal to 0 °C
T Time to endpoint
7o Estimated time to endpoint of reference EIM at a temperature equal to ATE
(“correlation time”)
Han) Central second moment of x values for reference EIM
Hap Central second moment of x values for candidate EIM
Ny Number of y values for reference EIM data
ng Number of y values for candidate EIM data
T Student’s ¢ distributed stochastic variable
S Standard error of the difference of two means
s2 Variance of y values for reference EIM data
sa Variance of y values for candidate EIM data
Xa General mean of x-values for reference EIM data
X General mean of x-values for candidate EIM data
Va General mean of y-values for reference EIM data
Vs General mean of y-values for candidate EIM data
" Temperature in degrees Celsius equal to ATE

Temperature in degrees Celsius equal to RTE
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)E'B x value corresponding to 8y

)E'A x value corresponding to 6,

Oc(B) Lower confidence limit of &g

Oc(n) Lower confidence limit of 8,

Xy g | x value corresponding to lower confidence limit of &g

Xy | xvalue corresponding to lower confidence limit of 6,

48 Lower confidence interval of &

An Lower confidence interval of 6,

HICy, | Halving interval of candidate EIM at a time equal to 7,

52 Variance associated with the difference between the mean y-values for the two
P materials
np Degrees of freedom of s3

Up, Ug | Logarithms of the longest mean times to endpoint for materials A and B

b, Intermediate variable: adjusted value of b for calculation of temperature confidence
interval
s, Intermediate variable: adjusted value of s for calculation of temperature confidence
interval
3.3 Objectives of RTE determination

The objectives of the determination are as follows.

a)

c)
4

4.1

To exploit an assumed relationship between thermal endurance (with an appropriate test
criterion for ageing) and service performance, and to use this to predict a value for a
preliminary assessment of service temperature of a material for which there is relatively
little service experience (by comparison with a known reference EIM, see Clauses 4
and 5).

NOTE In the majority of cases, this will involve extrapolation to a longer time and/or lower temperature than
in the experimental data. This extrapolation should be kept to a minimum by appropriate choice of ageing
temperatures and times, since the uncertainty in the result increases rapidly as the extrapolation is increased.
However, even when there is no extrapolation, the uncertainty is still finite, on account of the variances of the
experimental data and experimental errors.

To improve the precision of a thermal endurance determination by reduction of systematic
errors in the ageing process. If, after ageing, the results for the reference EIM are found
to be significantly different from earlier experience, this may indicate changes in material
or equipment. This may be investigated and possibly corrected. In any case, the
simultaneous ageing of reference and candidate will at least partially compensate for
systematic changes. Statistical procedures for use in assessing the significance of
changes are given in Annex A.

To provide instructions for assigning a thermal class to an EIM.

Experimental procedures

Selection of reference EIM

The primary requirement for the reference EIM is that it has a known thermal endurance index
(ATE) for the application under consideration. The thermal endurance index, if determined by
an RTE procedure, is preferably supported by actual service experience (see Annex D).
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The expected ageing mechanisms and rates of both materials shall be similar, and relevant to
the application.

4.2 Selection of diagnostic test for extent of ageing

The diagnostic test shall be one considered relevant to the application for which the RTE is
required. The same test shall be applied to both reference and candidate EIM.

4.3 Ageing procedures

The number and type of test specimens of each material and the ageing temperatures and
times shall be in accordance with the requirements of IEC 60216-1 (5.3.2, 5.4 and the first
paragraph of 5.5). At each ageing temperature, the oven load shall comprise appropriate
numbers of test specimens of both materials in the same oven. The specimens shall be
evenly distributed in the oven so that there is likely to be no systematic difference between
the ageing conditions applied to the specimens of the two materials. It is important that test
specimens of both materials are aged simultaneously at a minimum of three temperatures to
be included in the calculations.

NOTE As an example, while the data represented in Figure 1 would be acceptable for analysis, of the data
represented by Figure 2, the lowest temperature group of the candidate EIM and the highest temperature group of
the reference cannot be included, since in each case, the specimen group is made up of only one material or one
of the two materials did not reach the chosen end point within the test time.

If, when ageing at the selected temperatures is completed, the results from either material do
not satisfy the requirements of 6.1 b) of this standard, a further specimen group shall be
aged, within the same oven, at an appropriate temperature. This group shall again be
composed of the required number and type of specimens of each material.

c

Log time

RTE ATE
Temperature

IEC 353/08
Key
A = reference EIM

B = candidate EIM

Figure 1 — Thermal endurance graphs
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c

Log time

RTE ATE
Temperature IEC 354/08

Key
A = reference EIM
B = candidate EIM

NOTE The test specimens of both materials are not aged simultaneously at a minimum of three temperatures.

Figure 2 — Unacceptable thermal endurance graphs

5 Calculation procedures

5.1 Thermal endurance data — Calculation of intermediate parameters

Calculation of the thermal endurance equations shall be made in accordance with the
instructions of IEC 60216-3.

The following input parameters as set out in Table 1 are needed for the calculations relevant
to RTE, and should be recorded (each of the symbols may have either subscript A for
reference EIM or B for candidate EIM).
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Table 1 — Input parameters for the calculations concerning RTE

Parameter Symbol in Equation in Symbol in
IEC 60216-3 IEC 60216-3 IEC 60216-5

Slope of regression line b (33) ba bg
Intercept of regression line a (34) ap apg
Weighted mean of x values x (26) Xa Xg
Central 2" moment of x values Ho(x) (31) Hon) Ho®)
Weighted mean of y values y (27) YA VB

. 2 2 2
Variance of y values s (41) Sh Sg
Number of y values N (25) np ng
Halving interval HIC (53) - HICg g
Largest mean log time to endpoint ;k - N Ug
Lower confidence limit of & Z§c (50) ec(A) ec(B)

NOTE If the calculations of IEC 60216-3 are performed by the recommended computer programme, subroutines
should be included to record the parameters in a data file which can be recalled for the purposes of the present

calculations. Alternatively, the values of ec(A) and ec(B) may be calculated directly in that program.

The result of the linearity test (IEC 60216-3, 6.3.2) is also needed.

5.2 Calculation of RTE

Calculation of the coefficients of the thermal endurance equations shall be made for both
reference and candidate EIMs in accordance with the instructions of 6.1 and 6.2 of
IEC 60216-3 (see 5.1 of this standard). From these coefficients the values of 7, and 8z shall

be calculated as below (see also Figure 1).

a) From the regression coefficients of the reference EIM, calculate the time 7, corresponding
to its ATE:
bA

—_— 1
(6 +69) )

In 7, =ap +

b) From the regression coefficients of the candidate EIM, calculate the temperature
corresponding to the time 7 :

bg

" “lintee)a] *

The required RTE is equal to the value of fzin degrees Celsius.

5.3 Statistical and numerical tests
5.3.1 Tests of IEC 60216-3

The statistical and numerical tests of IEC 60216-3 shall be carried out before the calculations
of this standard, and their results employed in compiling the report of Clause 6.
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5.3.2 Precision of correlation time

Where a reference EIM has been tested on a previous occasion, with the same diagnostic test
and ATE, the values of 7z, should be compared using the Student’s r-test for the difference of

two means. A significant difference may imply a change in the reference EIM itself, a change
in the oven equipment or a change in the test apparatus. The cause should be investigated
and reported.

Statistical procedures for assessing the significance of differences between values are given
in Annex A.

5.3.3 Lower confidence interval of RTE

The lower confidence limit of RTE is calculated from the lower confidence Ilimits of
temperature estimates equal to 5 and g (IEC 60216-3, 6.3.3 b), Equations (46) to (50)).

The lower confidence limit of 6, 6¢pg), is calculated as in IEC 60216-3, 6.3.3 b) for a time

equal to 7, and subtracted from 65 to give the confidence interval 4g.

— Y-y ts,
XL(B) =XB +%+ (3)
Y=InTC 5 ‘)EVB=(Y_aB)/bB (4)
tsg
where b, =bg ——— (5)
bg )
. 2
b, (X -Xx
s =53 b W-m) (6)
bg Hag)

where ¢ is the value of Student’s ¢ for ng degrees of freedom and a significance level of 0,05
(see Table B.3);

Uyg) is the central second moment of the x values:

1k — 2
How) = EE”:’(B) (i) - %)) (7)

(see IEC 60216-3, 6.2.2 for details).

The lower confidence limit of 6,, 6,4, is calculated as above for a time equal to 7, and

subtracted from 6, to give the confidence interval 4 .

The lower confidence interval of RTE, 4g, is then equal to the “Pythagorean” (orthogonal)
vector sum of the above two intervals:

Ar = 103 + A2) (8)
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5.3.4 Extrapolation

The extrapolation required to estimate the correlation time is calculated for both reference
and candidate EIMs as the difference between the logarithm of the correlation time and the
greatest value of the mean of the logarithms of the ageing times to endpoint (v, or vg). The

extrapolation required is the greater of these two values.

6 Report

6.1 Results of statistical and numerical tests
The following criteria apply.

a) Linearity of thermal endurance relationships and confidence intervals of Tl results of both
reference and candidate EIMs (see IEC 60216-3, 6.3.2 and 6.3.3) which shall satisfy the
requirements of IEC 60216-3, 7.3.1 and 7.3.2.

b) Extrapolation to the correlation time (see 5.3.4 above): the extrapolation, expressed as
the ratio of correlation time to greatest geometric mean ageing time shall be less than 4.

c) Lower confidence interval of RTE (see 5.3.3 above): The value of Ar shall be less than
the halving interval (HICB(C)) of the candidate EIM at a time equal to the correlation time

(see IEC 60216-3, 7.1).

1 1
HICgc) = bg |:((|n 7e /2)_518) B (In Tc —aB):| ©

6.2 Results
The results shall be determined from the calculations of 5.2 and 5.3.3 as follows.
a) If all three test criteria (see 6.1) are satisfied, the result shall be the value of RTE.

The result shall be reported in the format: "RTE according to IEC 60216-5 = xxx".

b) If one of the test criteria is not satisfied, the result shall be the lower 95 % confidence limit
of RTE. The result shall be reported in the format: "RTE lower 95 % confidence limit =

XXX

c) If two or more of the criteria are not satisfied, a result in accordance with the requirements
of IEC 60216-5 cannot be reported. The result may be reported in the format:
"RTE = xxx. (Result not validated by the statistical analysis)".

6.3 Report
The report shall comprise the following:

a) the result;
b) the identification of the reference EIM and its ATE (see Annex D);
c) the diagnostic test employed and the endpoint;

d) the thermal endurance reports according to IEC 60216-1 for the reference and candidate
EIMs;

e) the details of the failure of statistical validation for a result in category 6.2 c).
7 Material testing by short-term thermal ageing

There is often a need for short-term thermal ageing tests on materials, e.g. to compare
thermal performances of materials having slight chemical modifications with respect to a
known reference EIM, or in quality reference testing of insulation containing anti-oxidant
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constituents, where ageing at the rated temperature of the material for a period of a few
thousand hours could be employed.

The interpretation of such tests can be quite difficult, particularly if the ageing is at a single
temperature, with property measurement after a single fixed time. The absence of testing for
compliance with a chemical kinetic model leads to a liability to systematic errors caused by
equipment or material changes.

It is recommended that in such cases, a reference EIM of similar type and rating as the test
material should be aged simultaneously and tested after the same time. A similar analysis to
that of Annex A can then be applied to the two sets of property values to establish whether
there are significant differences between

a) the candidate EIM and the reference EIM, or

b) the current test values of the reference EIM and the historical values obtained on the
same material.

In this analysis, s12 and s% are the variances of the groups of property values after ageing at

the test temperature; y; and y, are the means of these groups (see Equations (A.1) to
(A.4)).

Unless otherwise specified, the test for significant difference shall be made at a level of 0,05
(see Table B.1).

If significant differences are not found, it may be assumed that the thermal endurance
performances of the two materials being compared are the same. If significant differences are
found in case a) above, it is likely that the performance of the candidate EIM will not be the
same as that of the reference. If significant differences are found in case b) above, then it is
likely that the ageing conditions differ in some way from those originally employed: they
should be investigated and the cause established.

8 Insulation classification

When required, the candidate EIM may be assigned to an insulation thermal class in
accordance with Table B.1.
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Annex A
(informative)

Repeatability of correlation time

A.0 Overview

Where a reference EIM has been tested on a previous occasion, the values of 7. should be

compared. A significant difference may imply a change in the reference EIM itself, or possibly
a change in the oven equipment or a change in the test apparatus. The cause should be
investigated and reported.

The comparison is made using the Student's -test for the difference of two means, by the
procedures below. The suffices 1 and 2 refer to the two sets of data. In the equations, the

values y; and y, are the logarithms of the two values of correlation time.

A.1  F-test for equality of variances

The variances of the y-values for the reference EIMs in the present and previous
determinations (s12 andss) shall be calculated in accordance with the instructions of

IEC 60216-3 (6.3.2, Equation (41) or (42)). Their ratio is then tested for equality of the
variances by the F-test on a significance level of 0,05 with degrees of freedom n4-2 and n,-2

(see Table B.1).

NOTE The symbols s12 and s% here refer to the estimates of variance for the material on occasions 1 and 2, and
not to the within and between classes as given in IEC 60216-3, Equations (41) and (42).

A.2 Standard error of the difference of two means

The values of variance are combined using Equations (A.1) and (A.2) if the values are not
significantly different:

2 2
2_51 (1’11_1)+52(/’l2_1) 1 1
T (mrm-2)  \m m A
np = (nq +ny —2) (A.2)

If the values of variance are significantly different, then Equations (A.3) and (A.4) shall be
used. In this case the value np may not be an integer. The nearest integer (rounded up or

down as appropriate) shall then be employed in subsequent calculations.

2 2

S S
sg="14+22 (A.3)
I’l1 l’12
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(A.4)

+
n4q -1 n2_1

The square root of the value of s2 is the standard error, s, of the difference of the general

means of the y-values.

NOTE When the values of n4 and n, are equal, Equations (A.1) and (A.3) become identical.

A.3 Student’s ¢-test for difference of two means

When two estimates of a mean value (which in this case includes estimates by linear
regression) are obtained from separate sets of data and the true values are expected to be
the same, their equality may be tested by the Student’s r-test. The principle of this test is to
calculate the ratio of the difference of the mean estimates to the standard error of this
difference. The variances of the two data sets are combined in the same way as the variances
in Clause A.2 and the standard error calculated.

The value of ¢ is the ratio of the difference of the means to the standard error:

G5 ~s)

V5B

The associated number of degrees of freedom is np or the nearest integer. If the value of ¢ is

greater than the value for a significance level of 0,05 given in Table B.2, the difference is
considered to be significant and its cause should be investigated.

For the purposes of 5.3.2, in the calculations of Equations (A.1) to (A.5), the values of
s? and s3 are obtained using Equation (45) of IEC 60216-3 (6.3.3), viz:

57 =i[1+—(X_)_C)2 ]

N

s12 =‘Ns§

and sg = ‘N s%

(A.6)

1 2

The values of y; and y, are the logarithms of the two values of 7.

A.4 Combination of data

If the two results for correlation time and the two values of variance are not significantly
different, a more precise estimate of the logarithm of correlation time may be obtained by
merging the two sets of data:

("1)71 +”252) (A7)

j;:
(n1+n2)
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2 s3(n1=1)+s3(n-1) (A.8)
(n1 +no _2)
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(informative)
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Table B.1 relates the thermal class assignment, when required, to the value of ATE/RTE, in

accordance with IEC 60085.

Table B.1 — Thermal class equivalents for insulating material

ATE/RTE Tr;f;;nsal desLiZtnt:{ion
°C °C
290 <105 90 Y
>105 <120 105 A
>120 <130 120 E
>130 <155 130 B
>155 <180 155 F
>180 <200 180 H
>200 <220 200 N
2220 <250 220 R
2250 <275 250
@ If desired, the letter designation may be added in parentheses, e.g. Class 180 (H).
Where space is a factor, such as on a nameplate, the product TC may elect to use
only the letter designation.
b Designations of thermal classes over 250 shall increase by increments of 25 and
be designated accordingly.

Tables B.2 and B.3 give the values of F and of Student’s ¢ for significance levels of 0,05 and

0,005.

NOTE 1 The significance, p, is equal to 1-P, where P is the probability of the stochastic variable (F or ¢) being less

than the tabulated value.

The columns of the F table (Table B.2) represent the number of degrees of freedom of the
numerator and the rows the number of degrees of freedom of the denominator.

The columns of the ¢ table (Table B.3) represent the number of degrees of freedom and the
rows the significance level (p).

NOTE 2 The tables include significance levels of 0,05 and 0,005 in case they should at any time be needed. For
present purposes, the 0,005 values may be deleted, but they are on record for future use.
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Annex C
(informative)

Computer program

This standard is accompanied by a CD containing computer programs to execute the
appropriate calculations. Both executable format and source code are included. In addition,
two data files (reference.dta and candidate.dta) for test purposes and a “read.me” file are
included.

The program “RTE.exe“ and its source code “RTE.bas” are enhanced versions of the program
“Tl.bas” included in IEC 60216-3 (Annex E) and are to be operated in DOS or a DOS Window.
As well as the RTE and confidence limits for statistical calculations, the TI result and its
associated values are reported.

The following procedure should be followed.

a) Using the program “Entry.bas”

1) Enter the data for the reference EIM and save to a suitable file name.

2) Enter the data for the candidate EIM and save to a suitable (different) file name.
b) Using the program “RTE.bas”

1) Recall and process the reference data file.

i. Select “Calculate time for a temperature”: enter the ATE value. Note the displayed
time (correlation time).

ii. Select “Calculate temperature for a time”: enter the correlation time.
iii. Note the calculated temperature (equal to ATE) and the lower confidence limit.
iv. Calculate the difference (confidence interval).
2) Recall and process the candidate data file.
i. Select “Calculate temperature for a time”: enter the correlation time.
ii. Note the calculated temperature (equal to the RTE) and the lower confidence limit.
iii. Calculate the difference (confidence interval).
c) Calculate the squares of the two differences, the sum of these squares, and the square
root of the sum. This is the confidence interval of the RTE.

The results from the individual material calculations should be noted for use in the tests
specified in Clause 6.
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Annex D
(informative)

Selection of the reference EIM

D.0 Overview

The reference EIM should be selected from the materials that have known and stable thermal
endurance characteristics, preferably derived from service experience. The expected ageing
mechanisms and rates of both materials should be similar, and relevant to the application.

Details of the service experience and the basis for selection of the reference EIM should be
presented to concerned parties who accept and utilize the reference EIM to develop the RTE
of a candidate EIM.

D.1 Designation of reference EIM
The designation of reference EIM is to be specified according to this document.

The selector for the reference EIM clarifies:

a) application if available;

b) service experience if available;

c) criteria for selecting the property and the end point values;
d) limits of usage for reference EIM if available.

D.2 Reporting items for reference EIM

The following items have to be reported.
a) ldentification of the selected material
1) Name of manufacturer
2) Product name, brand and symbol
3) Generic type of material

4) Composition e.g. additives. reinforcement, filler, impregnant, combined (or laminated)
material, etc.

5) Type of processing (e.g. moulding, extrusion, casting, laminating, coating, etc.)
b) Service experience of the reference EIM in the electric equipment if available

1) Role of the insulating material (e.g. mainwall insulation, interturn insulation,
intercircuit insulation, etc.)

2) Condition in the electric device (exclusive usage, combination with other materials)
3) Minimum thickness of the reference EIM where it fulfils its function

¢) Running condition and life of the electric equipment if available, where the reference EIM
was used

1) Kind of electric equipment (e.g. cable, generator, motor, transformer, reactor, etc.)

2) Environmental conditions if any specialities (e.g. gas or liquid, corrosive atmosphere,
humidity, chemicals, radiations)

3) Rated voltage, frequency, power
4) Operating conditions (e.g. continuous, intermittent, short time, others)
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5) Maximum temperature in the insulation system or thermal class of the electric
equpment

6) Experienced life time or operated time
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

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

applies.

Publication Year
IEC 60216-1 2001
IEC 60216-2 -
IEC 60216-3 2006

Title EN/HD

Electrical insulating materials - Properties of EN 60216-1
thermal endurance -

Part 1: Ageing procedures and evaluation of

test results

Electrical insulating materials - Thermal EN 60216-2
endurance properties -

Part 2: Determination of thermal endurance

properties of electrical insulating materials -

Choice of test criteria

Electrical insulating materials - Thermal EN 60216-3
endurance properties -

Part 3: Instructions for calculating thermal

endurance characteristics

" Undated reference.
2 Valid edition at date of issue.

Year
2001

2005°

2006



BS EN
60216-5:2008

BSI Group Headquarters
389 Chiswick High Road,
London W4 4AL, UK

Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001

www.bsigroup.com/standards

British Standards Institution (BSI)

BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000 Fax: +44 (0)20 8996 7400

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001

Email: orders@bsigroup.com

You may also buy directly using a debit/credit card from the BSI Shop on the
Website http://www.bsigroup.com/shop.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: +44 (0)20 8996 7111 Fax: +44 (0)20 8996 7048

Email: info@bsigroup.com

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002 Fax: +44 (0)20 8996 7001

Email: membership@bsigroup.com

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsigroup.com/BSOL.

Further information about BSI is available on the BSI website at
http://www.bsigroup.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager.
Tel: +44 (0)20 8996 7070 Email: copyright@bsigroup.com



http://www.bsigroup.com/shop
http://www.bsigroup.com/BSOL
www.bsigroup.com/standards
http://www.bsigroup.com
http://www.bsigroup.com

	English
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms, definitions, symbols, units and abbreviations
	3.1 Terms, abbreviations, and definitions
	3.2 Symbols and units
	3.3 Objectives of RTE determination

	4 Experimental procedures
	4.1 Selection of reference EIM
	4.2 Selection of diagnostic test for extent of ageing
	4.3 Ageing procedures

	5 Calculation procedures
	5.1 Thermal endurance data – Calculation of intermediate parameters
	5.2 Calculation of RTE
	5.3 Statistical and numerical tests

	6 Report
	6.1 Results of statistical and numerical tests
	6.2 Results
	6.3 Report

	7 Material testing by short-term thermal ageing
	8 Insulation classification
	Annex A (informative) Repeatability of correlation time  
	Annex B (informative) Thermal class assignment
	Annex C (informative) Computer program
	Annex D (informative) Selection of the reference EIM 
	Bibliography
	Figure 1 – Thermal endurance graphs
	Figure 2 – Unacceptable thermal endurance graphs
	Table 1 – Input parameters for the calculations concerning RTE
	Table B.1 – Thermal class equivalents for insulating material
	Table B.2 – F– function; p = 0,05
	Table B.3 – t–function

	Français
	SOMMAIRE
	AVANT PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Termes, définitions, symboles, unités et abréviations
	3.1 Termes, abréviations et définitions
	3.2 Symboles et unités
	3.3 Objectifs de la détermination de RTE

	4 Procédures expérimentales
	4.1 Sélection d’un MIE de référence
	4.2 Choix d’un essai de diagnostic pour l'importance du vieillissement
	4.3 Procédures de vieillissement

	5 Procédures de calcul
	5.1 Données d’endurance thermique – Calcul des paramètres intermédiaires
	5.2 Calcul de la RTE
	5.3 Essais statistiques et numériques

	6 Rapport
	6.1 Résultats des essais statistiques et numériques
	6.2 Résultats
	6.3 Rapport

	7 Essais de matériau par vieillissement thermique de courte durée
	8 Classification de l'isolement
	Annexe A (informative) Répétabilité du temps de corrélation   
	Annexe B (informative) Attribution des classes thermiques
	Annexe C (informative) Programme informatique
	Annexe D (informative) Sélection du MIE de référence
	Bibliographie
	Figure 1 – Graphique d'endurance thermique
	Figure 2 – Graphique d'endurance thermique inacceptable
	Tableau 1 – Paramètres d’entrée pour les calculs concernant la RTE
	Tableau B.1 – Equivalences des classes thermiques pour matériau isolant
	Tableau B.2 – Fonction  F; p = 0,05
	Tableau B.3 – Fonction t


