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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ROLLING STOCK EQUIPMENT —
CAPACITORS FOR POWER ELECTRONICS -

Part 3: Electric double-layer capacitors

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

This Consolidated version of IEC 61881-3 bears the edition number 1.1. It consists of
the first edition (2012) [documents 9/1680/FDIS and 9/1708/RVD] and its amendment 1
(2013) [documents 9/1819/FDIS and 9/1843/RVD]. The technical content is identical to
the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.

This publication has been prepared for user convenience.
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International Standard IEC 61881-3 has been prepared by subcommittee 9: Electrical
equipment and systems for railways.

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

A list of all parts of IEC 61881 series, under the general title Railway applications — Rolling
stock equipment — Capacitors for power electronics, can be found on the IEC website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch"” in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
+ amended.

IMPORTANT — The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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RAILWAY APPLICATIONS -
ROLLING STOCK EQUIPMENT —
CAPACITORS FOR POWER ELECTRONICS -
Part 3: Electric double-layer capacitors
1 Scope

This part of IEC 61881 applies to d.c. electric double-layer capacitors (cell, module and bank)
for power electronics intended to be used on rolling stock.

This standard specifies quality requirements and tests, safety requirements, and describes
installation and operation information.

NOTE Example of the application for capacitors specified in this Standard; d.c. energy storage, etc.
Capacitors not covered by this Standard:

— |IEC 61881-1: Paper/plastic film capacitors;
— |IEC 61881-2: Aluminium electrolytic capacitors with non-solid electrolyte.

Guidance for installation and operation is given in Clause 9.

2 Normative references

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

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
and Amendment 1:1992

IEC 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 60068-2-17:1994, Environmental testing — Part 2-17: Tests. Test Q: Sealing

IEC 60068-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady
state

IEC 60571:1998, Electronic equipment used on rail vehicles
and Amendment 1:2006

IEC 60721-3-5, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 5: Ground vehicle installat'ﬁnacuments
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IEC 61373:2010, Railway applications — Rolling stock equipment — Shock and vibration tests

IEC 62236-3-2, Railway applications — Electromagnetic compatibility — Part 3-2: Rolling stock
— Apparatus

IEC 62391-1:2006, Fixed electric double-layer capacitors for use in electronic equipment —
Part 1: Generic specification

IEC 62391-2:2006, Fixed electric double-layer capacitors for use in electronic equipment —
Part 2: Sectional specification — Electric double-layer capacitors for power application

IEC 62497-1, Railway applications — Insulation coordination — Part 1: Basic requirements —
Clearances and creepage distances for all electrical and electronic equipment

IEC 62498-1:2010, Railway applications — Environmental conditions for equipment — Part 1:
Equipment on board rolling stock

IEC 62576:2009, Electric double-layer capacitors for use in hybrid electric vehicles — Test
methods for electrical characteristics

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

3.1

capacitor element

indivisible part of a capacitor consisting of two electrodes (typically made of carbon)
separated by an electrolyte impregnated separator

Note 1 to entry: In the literature this type of capacitor element is often called EDLC (Electric double layer
capacitor) element. An electric double-layer capacitor element utilizes the ability to accumulate electric charge in
an electric double layer which is formed at the boundary surface between an electrode material (electronic
conductor) and an electrolyte. This capacitor is essentially designed for operation with direct current voltage.

3.2
capacitor cell
one or more capacitor elements, packaged in the same enclosure with terminals brought out

SEE: Annex A

3.3

capacitor module

assembly of two or more capacitor cells, electrically connected to each other with or without
additional electronics

SEE: Annex A

3.4
capacitor bank
assembly of two or more capacitor modules

SEE: Annex A

3.5

capacitor

general term used when it is not necessary to state whether a reference is made to capacitor
cell, module or bank

Documents
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3.6
capacitor equipment
assembly of capacitor banks and their accessories intended for connection to a network

SEE: Annex A

3.7

capacitor for power electronics

capacitor intended to be used in power electronic equipment and capable of operating
continuously under sinusoidal and non-sinusoidal current and voltage

Note 1 to entry: Capacitor in this standard is d.c. capacitor.

3.8
pressure relief structure
mechanism to release internal pressure of capacitor cell when exceeding specified value

3.9

discharge device

device capable of reducing the voltage between the terminals practically to zero, within a
given time, after the capacitor has been disconnected from a network

3.10

rated voltage (d.c.) (Ur)

maximum d.c. voltage which may be applied continuously to a capacitor at any temperature
between the lower category temperature and the upper category temperature

[SOURCE: IEC 60384-1:2008, 2.2.16, modified]

Note 1 to entry: In typical traction application, the maximum voltage is the sum of the d.c. voltage and peak a.c.
voltage or peak pulse voltage applied to the capacitor.

3.11

insulation voltage (U;)

r.m.s. value of the sine wave voltage designed for the insulation between terminals of
capacitors to case or earth. If not specified, r.m.s. value of the insulating voltage is equivalent
to the rated voltage divided by 2

3.12
maximum peak current (Ip)
maximum peak current that can occur during continuous operation

3.13

rated current (Ig)

r.m.s. value of the maximum allowable current at which the capacitor may be operated
continuously at a specified temperature

Note 1 to entry: The cooling conditions of the module should be defined by the manufacturer.

3.14

maximum surge current (Ig)

peak non-repetitive current induced by switching or any other disturbance of the system which
is allowed for a limited number of times

3.15

operating temperature

temperature of the hottest point on the case of the capacitor when in steady-state conditions
of temperature

SEE: 3.22 Documents
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3.16

ambient temperature

temperature of the air surrounding the non-heat dissipating capacitor or temperature of the air
in free air conditions at such a distance from the heat dissipating capacitor that the effect of
the dissipation is negligible

3.17

upper category temperature

highest ambient temperature including internal heating in which a capacitor is designed to
operate continuously

Note 1 to entry: Depending on the application the upper category temperature can be different. For traction
energy storage application the continuous operation is based on the rated current, for other applications like board
net stabilising it is based on the rated voltage.

3.18

lower category temperature

lowest ambient temperature including internal heating in which a capacitor is designed to
operate continuously

Note 1 to entry: Depending on the application the lower category temperature can be different. For traction
energy storage application the continuous operation is based on the rated current, for other applications like board
net stabilising it is based on the rated voltage.

3.203.19

cooling air temperature (T )

temperature of the cooling air measured at the inlet, under the steady-state conditions of
temperature

| 3.213.20
maximum operating temperature (T,.y)
‘ highest temperature of the case at which the capacitor cell may be operated

Note 1 to entry: The operating temperature is different from upper category temperature.

| 3.223.21
steady-state conditions of temperature
thermal equilibrium attained by the capacitor at constant output and at constant coolant
temperature

| 3:233.22
internal resistance (Ry)
d.c resistance causing losses in a capacitor due to termination jointing, electrolyte, electrodes,
etc.

4 Service conditions

NOTE See IEC 60077-1.
4.1 Normal service conditions
4.1.1 General

This standard gives requirements for capacitors intended for use in the following conditions:
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4.1.2 Altitude

Not exceeding 1 400 m. See |IEC 62498-1.

NOTE The effect of altitude on cooling air characteristics and insulation clearance should be taken into
consideration, if the altitude exceeds 1 400 m.

4.1.3 Temperature

The climatic ambient temperatures are derived from IEC 60721-3-5 class 5k2 which has a
range from —25 °C to 40 °C. Where ambient temperature lies outside this range, it shall be as
agreed between the purchaser and the manufacturer.

NOTE Classes of temperature are listed in IEC 62498-1:2010, Table 2.
4.2 Unusual service conditions

This standard does not apply to capacitors, whose service conditions are such as to be in
general incompatible with its requirements, unless otherwise agreed between the
manufacturer and the purchaser.

Unusual service conditions require additional measurements, which ensure that the conditions
of this standard are complied with even under these unusual service conditions.

If such unusual service conditions exist then they shall be notified to the manufacturer of the
capacitor.

Unusual service conditions can include:

— unusual mechanical shocks and vibrations;

— corrosive and abrasive particles in the cooling air;
— dust in the cooling air, particularly if conductive;
— explosive dust or gas;

— oil or water vapour or corrosive substances;

— nuclear radiation;

— unusual storage or transport temperature;

— unusual humidity (tropical or subtropical region);

— excessive and rapid changes of temperature (more than 5 K/h) or of humidity (more than
5 %/h);

— service areas higher than 1 400 m above sea level;

— superimposed electromagnetic fields;

— excessive over voltages, as far as they exceed the limits given in Clause 6 and 9.4;
— airtight (poor change of air) installations.

5 Quality requirements and tests

5.1 Test requirements
5.1.1 General

This subclause gives the tests and requirements for capacitors.

5.1.2 Test conditions
Unless otherwise specified, the test conditions for capacitors shall be as in IEC 60%&%9“":5

5.3.
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IEC 60068-1:1988, 5.3 specifies the following standard atmospheric conditions for measurements and tests.

15°Cto 35 °C

25 % to 75 %

86 kPa to 106 kPa

NOTE
Temperature:
Relative humidity:

Air pressure:
5.1.3 Measurement conditions

The measurement conditions (i.e. capacitance, internal resistance, leakage current, etc.) for
the capacitor shall be as in IEC 60068-1:1988, 5.3 with following exception.

The temperature shall be 25 °C + 2 °C.

5.1.4 Voltage treatment

The capacitor shall be charged up to Ui and be held for 30 min by means of a d.c. source.
Then the capacitor shall be discharged through a suitable discharge device.

5.1.5 Thermal treatment

The capacitor shall be placed in the environment at the temperature defined in 5.1.3 for a
suitable soak period for thermal equalization.

5.2 Classification of tests
5.2.1 General

The tests are classified as type tests, routine tests, and acceptance tests.
The type tests and the routine tests consist of the tests shown in Table 1.

Table 1 — Classification of tests

Full document details: IEC 61881-3-2013

No. Tests Item Type tests Routine tests
Cell Module or bank Cell Module or bank

1A | Capacitance 5.3 5.3 5.3 5.3
1B Internal resistance 5.3 5.3 5.3 5.3
2A | Leakage current 5.4.1 — — —
2B | Self-discharge 54.2°% 5.4.2 — —
3 Insulation test between 55.1.1° 5.5.2.1 5.5.1.2°% 5.5.2.2

terminals and case (if applicable and (if applicable)

required)

4 Sealing test 5.6 — — —
5 Surge discharge 5.7 5.7 —

Short-circuit test
6 Change of temperature 5.8.1 5.8.1 —
7 Damp heat, steady state 5.8.2 5.8.2 —

(if applicable) (module only)

8 Mechanical tests of 59.1° 59.1 — —

terminals (if applicable)
9 External inspection 5.9.2 5.9.2 5.9.2 5.9.2
10 | Vibration and shocks 5.9.3 5.9.3 —
11 | Endurance test 5.10 — — —
12 | Endurance cycling test 5.11 5.11° — —
13 | Pressure relief test 5.12 — — —

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

61881-3 © IEC:2012 -13 -

+A1:2013
No. Tests Item Type tests Routine tests
Cell Module or bank Cell Module or bank
14 | Passive flammability 5.13 — — _
15 EMC test — 5.14 - _

& This test may be substituted by capacitor module or bank test, when agreed between the manufacturer and the

purchaser.

P This test may be substituted by capacitor cell test, when agreed between the manufacturer and the purchaser.

5.2.2 Type tests

Type tests are intended to prove the soundness and safety of the design of the capacitor and
its suitability for operation under the conditions detailed in this standard.

The type tests shall be carried out by the manufacturer, and the purchaser shall, on request,
be supplied with a certificate, detailing the results of such tests.

These tests shall be made upon capacitors which are designed identical to that of the
capacitors defined in the contract.

In agreement between the manufacturer and the purchaser, a capacitor of a similar design
can be used, when the same or more severe test conditions can be applied.

It is not essential that all type tests be carried out on the same capacitor sample. The choice
is left to the manufacturer.

5.2.3 Routine tests

The test sequence for quality requirements shall be as follows.

Routine tests shall be carried out by the manufacturer on every capacitor before delivery.
Upon request, the manufacturer shall deliver the capacitor with a certification detailing the
results of the tests.

5.2.4 Acceptance tests

All or a part of the type tests and the routine tests may be carried out by the manufacturer, on
agreement with the purchaser.

The number of samples that may be subjected to such repeat tests, the acceptance criteria,
as well as permission to deliver any of these capacitors shall be subject to the agreement
between the manufacturer and the purchaser, and shall be stated in the contract.

5.3 Capacitance and internal resistance
5.3.1 Measurement procedure for capacitance and internal resistance

The capacitance and internal resistance of the capacitor shall be measured in accordance
with IEC 62576:2009, 4.1.1 through 4.1.4 with following exceptions.

a) Unless otherwise specified, the capacitor preconditioning shall be carried out according to
5.1.4 and 5.1.5.

b) Unless otherwise specified, measurement temperature shall be 25 °C + 2 °C (see 5.1.3).
c) Measuring for the voltage drop characteristics: down to 0,3 Ui

The voltage—time characteristics between capacitor terminals during capacitance and internal
resistance measurement, is shown in Figure 1. Documents
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T constant voltage charging duration (s)

Ccv

Figure 1 — The voltage—-time characteristics between capacitor terminals in capacitance
and internal resistance measurement

5.3.2 Calculation methods for capacitance and internal resistance
a) The capacitance of the capacitor shall be calculated in accordance with IEC 62576:2009,
4.1.5 with the following exception.

W: measured discharged energy (J) from calculation start voltage (U;=0,9Ug) to
calculation end voltage (U, = 0,4UR).

b) The internal resistance of the capacitor shall be calculated in accordance with
IEC 62576:2009, 4.1.6 with the following exceptions.

AUj: Apply the straight-line approximation to the voltage drop characteristics from the
calculation start voltage (U; = 0,9Ug) to the calculation end voltage (U, = 0,4UR) by using
the least squares method. Obtain the intercept (voltage value) of the straight line at the
discharge start time. AU is the difference of voltages (V) between the intercept voltage
value and the set value of constant voltage charging.

5.3.3 Acceptance criteria of capacitance and internal resistance

The capacitance of the capacitor shall be within the values as agreed between the
manufacturer and the purchaser.

The internal resistance of the capacitor shall not exceed the value as agreed between the
manufacturer and the purchaser.
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5.4 Leakage current and self-discharge
5.4.1 Leakage current

The leakage current of the capacitor shall be measured in accordance with IEC 62391-1:2006,
4.7.1 with the following exceptions.

a) Testtemperature: 25°C +2 °C
b) Electrification time: 24 h, 48 hor 72 h

The leakage current of the capacitor shall not exceed the value agreed between the
manufacturer and the purchaser.

5.4.2 Self-discharge

The self-discharge test for the capacitor shall be carried out in accordance with
IEC 62391-1:2006, 4.8 with following exceptions.

a) Testtemperature: 25 °C +2 °C
b) Measurement time: 16 h, 24 h or 48 h

The measured voltage after test shall exceed the value as agreed between the manufacturer
and the purchaser.

5.5 Insulation test between terminals and case
5.5.1 Capacitor cell (If applicable (applicable to metal case with terminals) and if required)
5.5.1.1 Type test

The test voltage shall be applied between the two terminals connected together and non-
metallic case or insulated case. Unless otherwise agreed between the manufacturer and the
purchaser, the test voltage shall be specified by the manufacturer.

Unless otherwise agreed between the manufacturer and the purchaser, the method shall be
selected from the following test methods by the manufacturer.

55111 Foil method

A metal foil shall be closely wrapped around the body of the capacitor cell.

For the capacitor cell with axial terminations this foil shall extend beyond each end by not less
than 5 mm, provided that a minimum distance of 1 mm/kV can be maintained between the foil
and the terminations. If this minimum cannot be maintained, the extension of the foil shall be
reduced by as much as is necessary to establish the distance of 1 mm/kV of test voltage.

For the capacitor cell with unidirectional terminations, a minimum distance of 1 mm/kV shall
be maintained between the edge of the foil and each termination.

In no case shall the distance between the foil and the terminations be less than 1 mm.

For each of the specified test points there shall be no sign of breakdown or flashover during
the test period.

55.1.1.2 V block method

The capacitor cell shall be clamped in the trough of a 90° metallic V-block (see Figure 2) of
such a size that the capacitor cell body does not extend beyond the extremities of the block.
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The clamping force shall be such as to guarantee adequate contact between the capacitor cell
and the block.

The capacitor cell shall be positioned as follows:

— For cylindrical capacitors cell: the capacitor cell shall be positioned in the block so that the
termination furthest from the axis of the capacitor cell is nearest to one of the faces of the
block.

— For rectangular capacitors cell: the capacitor cell shall be positioned in the block so that
the termination nearest the edge of the capacitor cell is nearest to one of the faces of the
block.

For cylindrical and rectangular capacitor cell having axial terminations any out of centre
positioning of the termination at its emergence from the capacitor cell body shall be ignored.

The specified test voltage is applied instantaneously through the internal resistance of the
power source for the time specified in the relevant specification.

For each of the specified test points there shall be no sign of breakdown or flashover during
the test period.

IEC 1441/12

Figure 2 — V block

5.5.1.2 Routine test

Same as type test (see 5.5.1.1), with following details.

The test voltage shall be applied instantaneously through the internal resistance of the power
source. The test voltage and test duration shall be as agreed between the manufacturer and
the purchaser.

For each of the specified test points there shall be no sign of breakdown or flashover during
the test period.

5.5.2 Capacitor module or bank
5.5.2.1 Type test

Unless otherwise agreed between the manufacturer and the purchaser, the tests for the
capacitor module or bank shall be carried out in accordance with IEC 62497-1.

5.5.2.2 Routine test

Same as type test (see 5.5.2.1), with following exception.

The test duration shall be 10 s. Documents
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5.6 Sealing test

Unless the sealing capability of the capacitor cell has been proved otherwise, the sealing test
shall be carried out according to test Qc, method 2 in |IEC 60068-2-17:1994, using non-
conductive silicon oil or equivalent solvent as an examination solvent.

The capacitor cell shall be immersed in an examination solvent with the sealing parts of the
cell facing up. The test temperature of the examination solvent shall be 5 °C higher than the
upper category temperature.

The immersion time for the capacitor cell shall be 3 times or more the thermal time constant
for the capacitor cell.

No continuous generation of air bubbles in the examination solvent shall come from the
sealing parts of the capacitor cell. If the judgment is in doubt, the test shall be performed
without sleeve.

5.7 Surge-discharge-Short-circuit test (4nderconsideration) ‘
5.7.1 General

Unless otherwise specified, the-surge—discharge short-circuit test for the capacitor cell shall ‘
be carried out by the following procedure.

5.7.2 Preconditioning

The capacitor shall be treated according to 5.1.4 and 5.1.5.

5.7.3 Initial measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.7.4 Test method

The capacitor shall be charged by means of a d.c. source up to Ug within 5 min and-ther
discharged be held for 5 min then short-circuited through appropriate discharge circuit-within
1-min. The test shall be repeated 5 times.-The-test-intervals-should-be-within-6-min- The test
should be repeated after the capacitor temperature reaches thermal equilibrium with
surrounding temperature.

The reS|stance of the discharge circuit (cables SW|tches shunts or electronlc) shall-have-a

be equal to or Iess than the internal resistance of the Capa(:ltor or 1 mQ, Wh|chever is lower.
Capacitor cells can be connected in series for this test.

hosr =1t

5.7.5 Post treatment

The capacitor shall be treated according to 5.1.5 and discharged through the suitable
discharge device.
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5.7.6 Final measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.7.7 Acceptance criteria

The capacitance change and internal resistance change shall be within the values as agreed
between the manufacturer and the purchaser.

No visible damage and no electrolyte leakage shall be observed.

5.8 Environmental testing
5.8.1 Change of temperature
5.8.1.1 General

Unless otherwise specified, the change of temperature test for the capacitor shall be carried
out by the following procedure.

5.8.1.2 Preconditioning

The capacitor shall be treated according to 5.1.4 and 5.1.5.

5.8.1.3 Initial measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.8.1.4 Test methods

The change of temperature test for the capacitor shall be carried out in accordance with test
Na of IEC 60068-2-14:2009, on agreement between the manufacturer and the purchaser with
the upper and lower limit temperature of the capacitor with following details.

a) Upper limit temperature: Upper category temperature
b) Lower limit temperature: Lower category temperature
¢) Number of cycles: As agreed between the manufacturer and the purchaser

5.8.1.5 Post treatment

The capacitor shall be treated according to 5.1.5.

5.8.1.6 Final measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.8.1.7 Acceptance criteria

The capacitance change and internal resistance change shall be within the values as agreed
between the manufacturer and the purchaser.

NOTE In case of module, unless otherwise agreed between the manufacturer and the purchaser, there is an
additional insulation test, followed by an IP code test specified in IEC 60529.
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5.8.2 Damp heat, steady state
5.8.2.1 General

Unless otherwise specified, the damp heat, steady state test for the capacitor shall be carried
out by the following procedure.

5.8.2.2 Preconditioning

The capacitor shall be treated according to 5.1.4 and 5.1.5.

5.8.2.3 Initial measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.8.2.4 Test method
The test shall be carried out in accordance with IEC 60068-2-78 and a degree of severity (see

Table 2) as agreed between the manufacturer and the purchaser. No condensation shall occur
during the test.

Table 2 — Damp heat steady-state test

Severity Test temperature Test humidity Duration
°C % RH Days
A 40 93 56
B 40 93 21

After completion of the steady-state test, the capacitor cell (if applicable) or module shall be
subjected to insulation test between terminals and case according to 5.5.

5.8.2.5 Post treatment

The capacitor shall be treated according to 5.1.5.

5.8.2.6 Final measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.8.2.7 Acceptance criteria

No test sample shall suffer electric break down of insulation or flashover during insulation test
between terminals and case (see 5.5).

The capacitance change and internal resistance change shall be within the values as agreed
between the manufacturer and the purchaser.

5.9 Mechanical tests
5.9.1 Mechanical tests of terminals

The capacitor shall be tested for appropriate robustness of the terminals as agreed between
the manufacturer and the purchaser (see Table 3).
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Table 3 — Testing the robustness of terminals
No. Tests or measurements Test method Test conditions

1 Tensile strength of connecting Ua, Individual with capacitor
cables and soldered connections weight, at least 10 N

2 Flexural strength of connections Ub, Number of flexing cycles: 2

3 Flexural strength of soldering and Ub, Number of bending cycles,
flat plug lugs IEC 60068-2-21 for soldered !ugs with

connected wire: 2

4 Torsion resistance of axial Uc Severity 2
connections

5 Torque resistance of screwed and ud @
bolted elements

6 Solderability and resistance to IEC 60068-2-20 Soldering iron: Size A
soldering heat of soldered Bit temperature: 350 °C

connections

a

The torque resistance of the screwed and bolted connections shall be defined by the manufacturer.

5.9.2 External inspection

The external inspection of the capacitor shall be done by visual examination of finish and
marking of the capacitor as agreed between the manufacturer and the purchaser.

5.9.3 Vibration and shocks

Unless otherwise agreed between the manufacturer and the purchaser, those tests for the
capacitor shall be carried out in accordance with IEC 61373:2010, category 1B for capacitor
cell and module or category 1A for capacitor bank.

5.10 Endurance test
5.10.1 General

Unless otherwise specified, the endurance test for the capacitor cell shall be carried out by
the flowing procedure.

5.10.2 Preconditioning

The capacitor cell shall be treated according to 5.1.4 and 5.1.5.

5.10.3 Initial measurements

The capacitance and internal resistance of the capacitor cell shall be measured in accordance
with 5.3.

The mechanical dimensions and mass shall be taken.

5.10.4 Test methods

Test method for the capacitor cell shall be in accordance with IEC 62391-2:2006, 4.10 with
following details.

a) test temperature: upper category temperature;
b) test voltage: constant d.c. voltage equal to Ug;
c) test duration: 1 000 h or as agreed between the manufacturer and the purchaser.
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5.10.5 Post treatment

The capacitor cell shall be treated according to 5.1.5 and discharged through a suitable
discharge device.

5.10.6 Final measurement

The capacitance and internal resistance of the capacitor cell shall be measured in accordance
with 5.3.

The changes in dimensions and mass shall be documented. The information shall be given to
the purchaser, if requested.

5.10.7 Acceptance criteria

Unless otherwise specified, capacitance shall not be less than 70 % of the initial measured
value and internal resistance shall not exceed 200 % of the specified value.

No visible damage and no electrolyte leakage shall be observed.

5.11 Endurance cycling test
5.11.1 General

Unless otherwise specified, the endurance cycling test for the capacitor shall be carried out
by the following procedure. For capacitor module or bank, this test may be substituted by
capacitor cell test, when agreed between the manufacturer and the purchaser.

NOTE The purpose of the endurance cycling test is to demonstrate the performance of the capacitor under the
conditions which will actually occur in service.

5.11.2 Preconditioning

The capacitor shall be treated according to 5.1.4 and 5.1.5.

5.11.3 Initial measurements

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.11.4 Test method

5.11.4.1 Test temperature

Test temperature shall be 10 °C lower than the maximum operating temperature specified by
the manufacturer.

Test temperature shall be measured at the capacitor cell case for capacitor cell and at the
hottest cell in the module or bank for capacitor module or bank.

5.11.4.2 Apparatus

The charge and discharge device shall be capable of charging and discharging the capacitor
with the constant current as specified in 5.11.4.3.
Documents
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At the charge and discharge cycles, monitoring the voltage-time curves of the all capacitor
cells within the test set-up should be carried out.

5.11.4.3 Test steps

Unless otherwise specified, the test shall consist of the following steps, repeating c) through f)
continuously (see Figure 3) until the end of test criteria is reached:

a) charge up to Ui with constant current of 5 mA/F per cell;
b) continue charging at Ui for 30 min;

c) discharge down to 0,5Ug with constant current of 50 mA/F per cellforthe—duration—{t)
. tollowing f T

+=05UpCpHcc
where—UJp—israted-veltage;
Cr—is-capacitance;
loc—isconstantcurrent:
d) pause for 15 s without charging current;

e) charge up to Ui with constant current of 50 mA/F per cell;

f) pausehold for 15 s-without-charging-ecurrent at constant voltage Ug.

r-- 50
| A
1 \
Ur i A}
Voltage | N N
/ 1 AN
1 \ =
S 8
N o
- N
S . N o
! <
O 0,BUgR [ o 0
& I : E
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1
0 I |
15 15
[&————> +—»l
]
————————————— -50
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Time (s) IEC 2237/13

NOTE Current curve in step f) is not the specified value, but shows the result of constant voltage applied.

Figure 3 — Endurance cycling test steps Documents
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5.11.4.4 Test

The capacitor shall be connected to the charge and discharge device, then start test steps as
specified in 5.11.4.3. When the capacitor cell case has reached the test temperature, the
cooling/heating conditions are constantly adjusted throughout the test so that the capacitor
cell or the temperature of the hottest cell in a module or bank stays fixed at the test
temperature.

The capacitance and internal resistance of the capacitor can be obtained while the test step
(cycling) is in operation by monitoring voltage-time curves and analysing them. The initial
capacitance and internal resistance during cycling shall be taken after the capacitor has
reached the thermal equilibrium.

NOTE The capacitance and internal resistance measurements during cycling might differ from the initial
measurement as specified in 5.11.3 and final measurement as specified in 5.11.7 due to a different measurement
current.

5.11.5 End of test criteria

The test is finished for a capacitor cell when the measured value during cycling reaches one
of the following criteria:

— capacitance reaches 70 % of its initial value; or
— internal resistance reaches 200 % of its initial value;

— for a module or bank the end of life is reached when the first cell reaches the end of life
criteria of a cell.

The test may be finished before the specified end of test criteria are achieved depending upon
the agreement between manufacturer and purchaser.

5.11.6 Post treatment

The capacitor cell shall be treated according to 5.1.5.

5.11.7 Final measurement

The capacitance and internal resistance of the capacitor shall be measured in accordance
with 5.3.

5.11.8 Acceptance criteria

The number of the cycles reached shall be within the range as agreed between the
manufacturer and the purchaser.

Unless otherwise specified, the capacitance shall not be less than 70 % of the initial
measured value and the internal resistance shall not exceed 200 % of the specified value.

No visible damage and no electrolyte leakage shall be observed.

Documents

Document Sharing Hub

Full document details: IEC 61881-3-2013


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

— 24 — 61881-3 © IEC:2012
+A1:2013

5.12 Pressure relief test

The pressure relief test for the capacitor cell shall be carried out in accordance with
IEC 62391-1, 4.21.

NOTE 1 This test is performed to give an indication of the behaviour of the capacitor cell at the end of life and to
prove the proper work of the safety system within the specification limits. Completely safe failure during this test
cannot be guaranteed.

NOTE 2 As the actual conditions can be significantly different in service, the behaviour at the end of life may also
be different. Stored energy, expected short-circuit current, duration of failure current (and so on) should be
considered in the application. Compliance with destruction test does not guarantee safe end of life of a capacitor.

5.13 Passive flammability

The passive flammability test for the capacitor cell shall be carried out in accordance with
IEC 62391-1:2006, 4.20.

The capacitor cell shall be held in the flame in the position which best promotes burning. Each
capacitor shall be exposed to the flame only once. Test severity (flame exposure time) shall
be given by the manufacturer. The maximum burning time of any capacitor cell should not
exceed 30 s.

5.14 EMC test

Unless otherwise specified, module and bank shall be in accordance with IEC 62236-3-2 and
IEC 60571:2006,10.2.6 (Supply over voltages, surges and electrostatic discharge), 10.2.7
(Transit burst susceptibility test) and 10.2.8 (Radio interference test).

6 Overloads

The maximum permissible voltage for continuous operation is the rated voltage for capacitors.
The maximum permissible voltage is absolute maximum voltage: voltage permissible with
strong impact on life time.

The capacitor cell shall be suitable for operation at voltage levels and durations as agreed
between the manufacturer and the purchaser without any failure. It should be recognised that
any significant period of operation at voltages above the rated voltage and below absolute
maximum voltage will reduce the useful life.

7 Safety requirements

7.1 Discharge device

The use of discharge resistors is not suitable for certain power electronic capacitors. When
required by the purchaser, each capacitor module and bank shall be provided with means for
discharging to 60 V or less, from an initial voltage of Ug.

The discharging time shall be as agreed between the manufacturer and the purchaser.

A discharge device is not a substitute for short-circuiting the capacitor terminals together and
to earth before handling.

The capacitors connected directly to other electrical equipment providing a discharge path
shall be considered properly discharged, provided that the circuit characteristics are such as
to ensure the discharge of the capacitor within the time specified above.

Discharge circuits shall have adequate current-carrying capacity to discharge thbgeacitor

from the peak of the maximum over voltage. uments
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7.2 Case connections (grounding)

To enable the potential of the metal case of the capacitor to be fixed, and to be able to carry
the current in the event of an insulation breakdown or flashover to the case, the case shall be
provided with a connection or with an unpainted non-corrodible metallic region for a
connecting clamp suitable to carry the current.

7.3 Protection of the environment

Precautions shall be taken to not allow dispersion of harmful substances in critical
concentrations into the environment. In some countries, there exist legal requirements in this
respect.

The purchaser shall specify any special requirements for labelling which apply to the country
of installation (see 8.1.2).

If required, the manufacturer shall deliver the fire load or mass of the main components.

NOTE Main components are the components weighing more than 1 % of the capacitors.
7.4 Other safety requirements

The purchaser shall specify at the time of enquiry any special requirements with regard to the
safety regulations that apply to the country in which the capacitor is to be installed.

8 Marking

8.1 Marking of the capacitor
8.1.1 Capacitor cell
The following information shall be given on the rating plate of each capacitor cell:

— Manufacturer name (company abbreviation name) or trade mark;

— Product identification number, manufacturing date (year and month or week of
manufacture) or serial number;

- C =F;
— Tol* % (optional);
- Uy =V.

NOTE 1 The location of the markings on the capacitor cell should be defined as agreed between the manufacturer
and the purchaser.

NOTE 2 For small capacitor cells where it is impracticable to indicate all the above items on the rating plate,
certain items may be stated in an instruction sheet.

NOTE 3 Additional data can be added to the rating plate as agreed between the manufacturer and the purchaser.
8.1.2 Capacitor module or bank
The following information shall be given on the rating plate of each capacitor module or bank:

— Manufacturer name (company abbreviation name) or trade mark;

— Product identification number and manufacturing date (year and month or week of
manufacture) or serial number;

- C =F

Tol *: capacitance tolerance of a capacitor.
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— Tol* = % (optional);
- Ug =V;
- g = A (optional);
- Tmax = °C (optional);

— maximum tightening torque = Nm (see Note 2) (optional);
— cooling air temperature (only for forced cooling — see 4.1.3) (optional);
— |IEC 61881-3 (optional).

NOTE 1 The location of the markings on the capacitor module or bank should be defined as agreed between the
manufacturer and the purchaser.

NOTE 2 For small capacitor modules or banks where it is impracticable to indicate all the above items on the
rating plate, certain items may be stated in an instruction sheet.

NOTE 3 Additional data can be added to the rating plate as agreed between the manufacturer and the purchaser.

8.2 Data sheet

Information shall be provided by the manufacturer to enable correct operation of the capacitor.
If the capacitor cell contains materials that may pollute the environment or may be hazardous
in any other way, these materials and their mass shall be declared in the data sheet,

according to the relevant laws of the country of the purchaser, who shall inform the
manufacturer of such law(s).

NOTE 1 Even if the purchaser does not inform the manufacturer of such laws, the manufacturer might still should
observe laws and regulations.

NOTE 2 MSDS with mass percentage may be submitted for the purpose, as agreed between the manufacturer
and the purchaser.

9 Guidance for installation and operation

9.1 General

Overstressing shortens the life of a capacitor, and therefore the operating conditions (i.e.
temperature, voltage, current and cooling) should be strictly controlled.

Because of the different types of capacitor and the many factors involved, it is not possible to
cover installation and operation in all possible cases by simple rules.

The following information is given with regard to the more important points to be considered.
In addition, the instructions of the manufacturer and the relevant authorities shall be followed.

The major application:

DC energy storage: Generally supplied with direct voltage and periodically charged and
discharged with high peak current.

9.2 Choice of rated voltage

The rated voltage of the capacitor shall be equal to or higher than the recurrent peak voltage.

Most of the applications in power electronics show varying loads. Therefore it is necessary
that the manufacturer and the purchaser discuss the rated voltage and the true voltage
stresses extensively.

NOTE The use of maximum permissible voltage and maximum operating temperature results in reduced lifetime.
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9.3 Operating temperature
9.3.1 Life time of capacitor

The life time of the capacitor is affected by the operating temperature, applied voltage and
other factors. The manufacturer shall define the lifetime of the capacitors for the following
three operating points:

a) Lifetime at constant rated voltage and an ambient temperature of 25 °C.

b) Lifetime at constant rated voltage and an ambient temperature of the maximum operating
temperature.

c) Lifetime at 80 % of constant rated voltage and an ambient temperature of 25 °C.

Attention should be paid to the operating temperature of the capacitor, because this has a

great influence on its life:

— Excessive temperatures accelerate electrochemical degradation of the electrolyte.

— Extremely low temperatures or very rapid changes from hot to cold may initiate partial
degradation in the electrolyte or mechanical construction.

9.3.2 Installation

The capacitors shall be installed so that there is adequate dissipation of the heat produced by
the capacitor losses.

The temperature of the capacitors subjected to radiation from the sun or from any high
temperature surface will be increased.

Depending on the coolant temperature, the efficiency of the cooling and the intensity and
duration of the radiation, it may be necessary to adopt one of the following precautions:
— protect the capacitor from thermal radiation;

— choose a capacitor designed for higher operation temperature or employ capacitors with
rated voltage higher than that laid down in Clauses 4 and 6 and in 9.4;

— capacitors installed at high altitudes (above 1 400 m) will be subjected to decreased heat
dissipation; this should be considered when determining the power of the equipment.

The manufacturer should deliver a set of thermal values that describe the thermal behaviour
of the capacitor hotspot as a function of the ambient temperature, the load and the cooling
conditions. The cooling conditions shall be recommended by the manufacturer.

9.3.3 Unusual cooling conditions

In exceptional cases, the ambient temperature may be higher than 40 °C. If this is the case
the manufacturer has to take this into account concerning lifetime and safety of operation.

9.4 Over voltages

Transient over voltages during unusual service conditions may enforce the choice of higher
rated capacitors.

9.5 Overload currents

The capacitors should never be operated with currents exceeding the maximum values as
defined in 3.12, 3.13 and 3.14.

Transient over currents of high amplitude and frequency may occur when capacitors are
switched into the circuit or the equipment is switched. It may be necessary to reduce these
transient over currents to acceptable values in relation to the capacitor and to the eaocnultnents
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If the capacitors are provided with fuses (external), the peak value of the over currents due to
switching operations shall be limited to the value of Ig.

9.6 Switching and protective devices
Switches, protective devices and connections shall be capable of withstanding the

electrodynamic and thermal stresses caused by the transient over currents of high amplitude
and frequency that may occur when switching on, or otherwise.

If consideration of electrodynamic and thermal stress would lead to excessive dimensions,
special precautions, for the purpose of protection against over currents, should be taken.

9.7 Dimensioning of creepage distance and clearance

See IEC 62497-1.

9.8 Connections

The current leads into the capacitor are capable of dissipating heat from the capacitor.
Equally they are capable of transferring heat generated in outer connections into the capacitor.

Therefore it is necessary to keep the connections leading to the capacitors at least as cool as
the capacitor itself.

Any bad contacts in capacitor circuits give rise to local heat generation and possible arcing at
the connection that may overheat and overstress the capacitors.

Regular inspection of all capacitor equipment contacts and capacitor connections is therefore
recommended.

9.9 Parallel connections of capacitors
Special care is necessary when designing circuits with capacitors connected in parallel,
because of the possible danger that the current splitting depends on slight differences in

resistance and inductance in the current paths, so that one of the capacitors may be easily
overloaded.

As a consequence, when one capacitor fails by a short circuit, the complete energy of the
parallel capacitors will be rapidly dissipated at the point of breakdown.

Special precautions have to be taken in this case.

9.10 Series connections of capacitors

Because of variations in the parameters of capacitors, the correct voltage sharing between
capacitor cells should be ensured.

The insulation voltage of capacitor module or bank shall be chosen for the series arrangement.
Special precautions have to be taken in this case.

9.11 Magnetic losses and eddy currents
The strong magnetic fields of conductors in power electronics may induce alternating
magnetization of magnetic cases and eddy currents in any metal part and thereby produce

heat. It is therefore necessary to situate capacitors at a safe distance from heavy current
conductors and to avoid the use of magnetic materials as far as possible.
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9.12 Guide for unprotected capacitors

In case of unprotected capacitors, the purchaser has to ensure by qualified installation that no
danger appears due to a failing capacitor.
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Annex A
(informative)

Terms and definitions of capacitors

A.1 Capacitor application in capacitor equipment

An example of schematic diagram for capacitor cell (see 3.2), capacitor module (see 3.3) and
capacitor bank (see 3.4) used in capacitor equipment (see 3.6) is shown in Figure A.1.

- .

S1 L F1 Balpncing/measurement Balancing/measurement
—— (- —
—
| S—

Balancing/measurement Balancing/measurement

S2 L EF2 g g
4@)_- — R

—
—
 I—

IEC 1442/12

Figure A.1 — Example of capacitor application in capacitor equipment

Documents

Document Sharing Hub

Full document details: IEC 61881-3-2013


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

61881-3 © IEC:2012 -31-
+A1:2013

Bibliography

IEC 60050 (436), International Electrotechnical Vocabulary (IEV) — Part 436: Power
capacitors

IEC 60077-1:1999, Railway applications — Electric equipment for rolling stock — Part 1:
General service conditions and general rules

IEC 60077-2:1999, Railway applications — Electric equipment for rolling stock — Part 2:
Electrotechnical components — General rules

IEC 60384-1:2008, Fixed capacitors for use in electronic equipment — Part 1. Generic
specification

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

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

IEC 60850:2007, Railway applications — Supply voltages of traction systems

IEC 61287-1:2005, Railway applications — Power convertors installed on board rolling stock —
Part 1: Characteristics and test methods

IEC 61881-1: 2010, Rail way applications — Rolling stock equipment — Capacitors for power
electronics — Part 1: Paper/plastic film capacitors

IEC 61881-2, Railway applications — Rolling stock equipment — Capacitors for power
electronics — Part 2: Aluminium electrolytic capacitors with non-solid electrolyte

IEC 61991:2000, Railway applications — Rolling stock — Protective provisions against
electrical hazards

Documents

Document Sharing Hub

Full document details: IEC 61881-3-2013


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

-32 - 61881-3 © CEI:2012

+A1:2013
SOMMAIRE
AV ANT-PROP O S ...ttt et et et e e 35
1 Domaine d’appliCation .....c.cuiie i 37
2 RETEIENCES NMOIMALIVES ottt e e e e e e ettt e et e e et e e et eaeaaaes 37
3 Termes et AefINIIONS ... ..o e 38
O O o [T ] F=3 o [T =T =T Vo] = 41
4.1 Conditions de SEervice NOIMAIES ......ooiiii i 41
411 GANEIAlES .o i 41
T AN 1411 o P 41
T T I =T ¢ ¥ 1= =1 (- 41
4.2 Conditions de service inhabituelles ..., 41
5  EXIgences de qQUAlItE BT @SS@IS ..uuiuuiit ittt e 42
LT A e q Yo [T ot =T W ST T L PP 42
LS I =T = - ) = Y= 42
L I O] o To [ 1o ] g Fqo =TT Y- L 42
5.1.3  CoNnditiONS A8 MESUIE ...viiiiiii e e e e aes 42
5.1.4 Traitement par application de tenSioN .........c.ccoiiiiiiiiiiiiii e 42
5.1.5 Traitement therMiQUE ......c.oeiui e 42
5.2 Classification GBS ©SSaIS . .uiuiiiii it 42
B.2.1  GANATAlTES .o 42
B5.2.2  ESSAIS U8 LY PO ittt 43
B5.2.3  ESSAIS U8 SBIIE ittt e 44
5.2.4 ESSaiS d'aCCePLatiON ... 44
5.3  Capacité et réSiStanCe INTEIME .. .t e 44
5.3.1 Procédure de mesure de la capacité et de la résistance interne ................ 44
5.3.2 Méthodes de calcul de la capacité et de la résistance interne.................... 45
5.3.3 Critéres d'acceptation de la capacité et de la résistance interne................ 45
5.4 Courant de fuite et aUtOdECNArge ... .c..iiiiiiiiiii e 46
5.4.1  CoUurant de fUITE .o 46
5.4.2  AULOAECRAIGE ...oviiii i 46
5.5 Essai d’isolation entre bornes et boltier........coovviiiiiii i 46
5.5.1 Unité de condensateur (S'’il est applicable (applicable au boftier
métallique a bornes) et S'il €St eXigé).......oiiiiiiiiiii 46
5.5.2 Module ou batterie de cONdeNSAtEUrS ........c.vveiiiiiiiiiii e 48
5.6 ESSAi A'EtanChEIte ....oeiriiiii i 48
5.7 Essai de-tension-de-choc{a1étude) COUrt-CirCUit......cooviiiiiiiiiiiii e 48
7.l GENETAlS .o i 48
5.7.2  PréconditioNNemMENt ... i 48
B.7.3 MeSUre iNItale ... 48
B.7.4  MEthOOE 0 8SSAI..u.uuiiiiiiiii i 48
B.7.5 POSt-railemMENt . 49
B.7.6  MeESUIE fINAlE ..unie i e 49
5.7.7 Criteres d'acCeptation .......coiiiiiiii i 49
5.8  ESSaiS A ENVIIONNEM BN .. i e e 49
5.8.1 Variation de temMPEratUre ... .cc.oiuiiiiii e e 49
5.8.2 Chaleur humide, esSai CONtINU.............uvveueieeeeiiiiiiiiiiiennns .......Dacuments

Document Sharing Hub

Full document details: IEC 61881-3-2013


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

61881-3 © CEI:2012 - 33 -

+A1:2013
5.9 ESSAIS MECANMIGUES ..ttt ettt ettt et et e e et et et e et et et e et e et et r et e e et e et e et e e aane 51
5.9.1 Essais mécaniques des bornes ..........coooiiiiiiiiiiiiiici i 51
5.0, 2 EXAM N X I N ittt ittt e 51
5.9.3  Vibrations et ChOCS ... 51
Lo 0 T Y=Y T o =Y T U1 = g Lo = 51
D101 GANATAlTES .o e 51
5.10.2 PréconditioNNemMENT .....ouiiuiiii e 51
5.10.3 MESUIES INIIAIES ...uuiiii i e e 52
5.10.4 MEthOdeS ' 8SSaAI ...ucuiiiiiiii e 52
5.10.5 POSt-traitemMeENt oo 52
5.10.6 MESUIE fINAlE ..eveii e 52
5.10.7 Criteres d'aCCeptation .......ccoiuiieiii i 52
5.11 EsSai de CYCle A eNAUIABNCE. ... ..i.iiiii e e e s 52
D111 GANATATES oo 52
5.11.2 PréconditioNNemMENT ... it e 52
B.11.3 MeSUIreS iNItIAlEes .. .o 52
L S |V =Y d T Yo [0 =TT 53
5.11.5 Criteres de fiN 0 8SSai cucuiriiiiii i 54
B5.11.6 POSt-TrailemMeNt .. 55
B5.11.7 MESUIE FINAIE ... 55
5.11.8 Criteres d'aCCeptation ........ooiuuiiiiiiiii e e 55
5.12 Essai de décharge de PreSSION ... it e 55
5.13 INflammabilit€ PaSSIVE .....uiiuiiiiiiiie e 55
B.14 ESSAI CEM ..iiiiiiiiiiii e 55
Y0 o] = o =T 56
Lo L= Lo =TS0 [T = o U1 = 56
7.1  Dispositif de dECharge .......ooouiiiii i 56
7.2 Connexions du boftier (MiSe A la terIre) .....ciuiiiiiiii i 56
7.3 Protection de I'enViFONNEMENT .. ..ot e ee e 56
7.4  AULres exigencCes € SECUIITE .. ..o it e es 57
I = U LU= Vo [ TP PP 57
8.1 Marquage dU CONAENSAIEUN......iuiie ittt e et e e et e e e eaens 57
8.1.1 UNité de CONAENSALEUN ....vuitiiit e e eae 57
8.1.2 Module ou batterie de CONAENSALEUIS ........ccevvviiiiiiiiei e 57
8.2  FIChe tECNNIQUE ... e 58
9 Guide d’installation et de fONCtIONNEMENT . ... 58
0.1 GNAIAIEE S, it 58
9.2 ChoiXx de 1a teNSION @SSIGNEE ..vuiiiiiii i e 58
9.3 Température de fONCHIONNEMENT. ... ..t 58
9.3.1 Durée de vie du CONAENSALEUN ........ceuiviieiiiei e 58
9.3.2  INSTAllAtiON e 59
9.3.3 Conditions de refroidissement inhabituelles ............cccoviiiii e, 59
LS S S U1 1= o =3 [0 59
9.5  CoUrantS de SUICNAIGE . ouiuiie i e e 59
9.6 Dispositifs de commutation et de proteCtion...........covvuiiiiiiiiiiii e 60
9.7 Dimensionnement des lignes de fuite et des distances d’isolement....................... 60
Lo IR T o] o1 151 q Lo 4 T PPN 60
9.9 Connexions paralléles des condensateurs..........coveeiiiieiiii i

Document Sharing Hub

Full document details: IEC 61881-3-2013


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

- 34 - 61881-3 © CEI:2012

+A1:2013
9.10 Connexions de coONdeNSAtEUIS BN SEIIE ....iuiuuiii it iet et re e anaens 60
9.11 Pertes magnétiques et courants de FoucCault............cooviiiiii i 60
9.12 Guide pour les condensateurs NON ProtEgES....c.ivuiiiiiiiiiiii e 61
Annexe A (informative) Termes et définitions des condensateurs..........cocovvveeieiiiieiieineennns 62
7T o1 ToTo | = o1 1= 63
Figure 1 — Caractéristiques tension-temps entre les bornes du condensateur pour la
mesure de la capacité et de la résistance iNTEINEe .......c.ccviiiiiiii i 45
FIQUIE 2 — SUPPOIT BN Ve et ettt et e e et eaa e 47
Figure 3 — Etapes de I'essai de cycle d'endUranCe ..........c.oeiiiiiiiiiiiii e 54
Figure A.1 — Exemple d’application d’'un condensateur dans une installation de
(odoYaTo (=T o 7= 1 =T U] =3P 62
Tableau 1 — ClassifiCation dES ESSAIS .. ..iu it 43
Tableau 2 — Essai a chaleur humide en régime établi .............ccooiiiiii e, 50
Tableau 3 — Essai de robustesse desS DOIMMEeS. ... 51
Documents

Document Sharing Hub

Full document details: IEC 61881-3-2013


http://avadocuments2026.com/doc/iec-61881-3-2013
http://avadocuments2026.com/doc/iec-61881-3-2013

61881-3 © CEI:2012 -35-
+A1:2013

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES -
MATERIEL ROULANT —
CONDENSATEURS POUR ELECTRONIQUE DE PUISSANCE —

Partie 3: Condensateurs électriques a double couche

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (CEI) est une organisation mondiale de normalisation
composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). La CEl a
pour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les
domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités — publie des Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEl, participent
également aux travaux. La CEI collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de la CEl concernant les questions techniques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de la CEl
intéressés sont représentés dans chaque comité d’études.

3) Les Publications de la CEIl se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de la CEI. Tous les efforts raisonnables sont entrepris afin que la CEl
s'assure de I'exactitude du contenu technique de ses publications; la CEIl ne peut pas étre tenue responsable
de I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Dans le but d'encourager 'uniformité internationale, les Comités nationaux de la CEIl s'engagent, dans toute la

mesure possible, a appliquer de fagon transparente les Publications de la CEl dans leurs publications
nationales et régionales. Toutes divergences entre toutes Publications de la CEl et toutes publications
nationales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) La CEIl elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marques de
conformité de la CEIl. La CEIl n'est responsable d'aucun des services effectués par les organismes de
certification indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Aucune responsabilité ne doit étre imputée a la CEl, a ses administrateurs, employés, auxiliaires ou
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités
nationaux de la CEI, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de la CEIl ou de
toute autre Publication de la CEl, ou au crédit qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent faire
I'objet de droits de brevet. La CEl ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

Cette version consolidée de la CEI 61881-3 porte le numéro d'édition 1.1. Elle comprend
la premiéere édition (2012) [documents 9/1680/FDIS et 9/1708/RVD] et son amendement 1
(2013) [documents 9/1819/FDIS et 9/1843/RVD]. Le contenu technique est identique a
celui de I'édition de base et a son amendement.

Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par I'amendement 1. Les ajouts et les suppressions apparaissent
en rouge, les suppressions étant barrées. Une version Finale avec toutes les
modifications acceptées est disponible dans cette publication.

Cette publication a été préparée par commodité pour l'utilisateur.
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La présente Norme internationale CEIl 61881-3 a été établie par le comité d’études 9:
Matériels et systemes électriques ferroviaires.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.

Une liste de toutes les parties de la série CEIl 61881, présentées sous le titre général
Applications ferroviaires — Matériel roulant — Condensateurs pour électronique de puissance,
peut étre consultée sur le site web de la CEl.

Le comité a décidé que le contenu de la publication de base et de son amendement ne sera
pas modifié avant la date de stabilité indiquée sur le site web de la CEIl sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date,
la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
+ amendée.

IMPORTANT - Le logo "colour inside"” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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