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Abstract:

 

 Voltage fluctuations on electric power systems sometimes give rise to noticeable

illumination changes from lighting equipment. This phenomenon is often referred to as flicker, lamp

flicker, and sometimes voltage flicker. This recommended practice provides specifications for mea-

surement of this phenomenon and recommends acceptable levels for 120 V, 60 Hz and 230 V, 50

Hz AC electric power systems. It does not make any flicker emission specifications for certification

of individual products manufactured for use on these systems. 
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IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating Committees of the

IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus

development process, approved by the American National Standards Institute, which brings together volunteers

representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the

Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote fairness

in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the

information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other

damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting

from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims

any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that

the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “

 

AS IS

 

.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,

or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the

time a standard is approved and issued is subject to change brought about through developments in the state of the art and

comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for

revision or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to

conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned

to check to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services

for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or

entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-

petent professional in determining the exercise of reasonable care in any given circumstances.

 

I

 

nterpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific

applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare

appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any

interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its

societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except

in those cases where the matter has previously received formal consideration. At lectures, symposia, seminars, or educational

courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be considered

the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with

IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate

supporting comments. Comments on standards and requests for interpretations should be addressed to:

 

Secretary, IEEE-SA Standards Board

445 Hoes Lane

Piscataway, NJ 08854

USA

 

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of

Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To

arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,

Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational

classroom use can also be obtained through the Copyright Clearance Center.

NOTE−Attention is called to the possibility that implementation of this standard may require use of subject

matter covered by patent rights. By publication of this standard, no position is taken with respect to the exist-

ence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying

patents for which a license may be required by an IEEE standard or for conducting inquiries into the legal valid-

ity or scope of those patents that are brought to its attention.
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Introduction

 

Voltage fluctuations on electric power systems sometimes give rise to noticeable illumination changes from

lighting equipment. The frequency of these voltage fluctuations is much less than the 50 Hz or 60 Hz supply

frequency; however, they may occur with enough frequency and magnitude to cause irritation for people

observing the illumination changes. This phenomenon is often referred to as flicker, lamp flicker, and some-

times voltage flicker. Often times, the terms have been used interchangeably. For many years, IEEE Std

141

 

™

 

-1993 and IEEE Std 519

 

™

 

-1992 have contained charts showing allowable voltage fluctuations. These

charts in IEEE Std 141-1993 and IEEE Std 519-1992 show allowable voltage change magnitude on the ver-

tical axis and frequency of occurrence on the horizontal axis. Although it is unclear, they appear to be based

on 60 Watt, 120 Volt incandescent lamps subjected to rectangular voltage fluctuations. The advent of high-

power electronic utilization equipment and mitigation equipment has given rise to some very complex volt-

age fluctuations that are not easily handled by IEEE Std 141-1993 and IEEE Std 519-1992. For this reason,

the IEEE has worked in close cooperation with the International Union for Electroheat (UIE) and the Inter-

national Electrotechnical Commission (IEC) to enhance existing standards to include a broader part of the

world community.

This recommended practice is based on specifications that were prepared by the Disturbances Working

Group of the UIE and published in 1992 with the international agreement for the 120 V power system pub-

lished in the UIE congress in 1996. Consequently, the flickermeter specifications in this standard relate only

to measurements of 230 V, 50 Hz and 120 V, 60 Hz inputs; specifications for other voltages and other fre-

quencies are under consideration.

 

Notice to users

 

Errata

 

Errata, if any, for this and all other standards can be accessed at the following URL: http://

standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for

errata periodically.

 

Interpretations

 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/

index.html.

 

Patents

 

Attention is called to the possibility that implementation of this standard may require use of subject matter

covered by patent rights. By publication of this standard, no position is taken with respect to the existence or

validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying

patents or patent applications for which a license may be required to implement an IEEE standard or for

conducting inquiries into the legal validity or scope of those patents that are brought to its attention.

 

This introduction is not part of IEEE Std 1453-2004, IEEE Recommended Practice for Measurement and Limits of
Voltage Fluctuations and Associated Light Flicker on AC Power Systems.
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IEEE Recommended Practice for 
Measurement and Limits of Voltage 
Fluctuations and Associated Light Flicker 
on AC Power Systems

 

1. Overview

 

1.1 Scope

 

Voltage fluctuations on electric power systems sometimes give rise to noticeable illumination changes from

lighting equipment. This phenomenon is often referred to as flicker, lamp flicker, and sometimes voltage

flicker. This recommended practice provides specifications for measurement of this phenomenon and rec-

ommends acceptable levels for 120 V, 60 Hz and 230 V, 50 Hz AC electric power systems. It does not make

any flicker emission specifications for certification of individual products manufactured for use on these

systems.

 

1.2 Purpose

 

The purpose of this recommended practice is to provide basic information for the design of an analog or dig-

ital flicker measuring apparatus. This recommended practice also sets tolerable limit values for flicker

severity.

Specifically, this recommended practice adopts the IEC 61000-4-15 for a functional design specification for

flicker measuring apparatus intended to indicate the correct flicker perception level for all practical voltage

fluctuation waveforms. Information is presented to enable such an instrument to be constructed. A method is

given for the evaluation of flicker severity on the basis of the output of flicker meters complying with this

recommended practice.

This recommended practice will supersede 3.9.2 and Figure 3-8 in IEEE Std 141

 

™

 

-1993 [B5]

 

1

 

 and 10.5.1

and Figure 10.3 in IEEE Std 519

 

™

 

-1992 [B6].

 

1

 

The numbers in brackets correspond to those of the bibliography in Annex C.
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2. References

 

This recommended practice shall be used in conjunction with the following publications. If these publica-

tions are superseded by an approved revision, the revision shall apply.

IEC 61000-4-15, Electromagnetic compatibility (EMC)—Part 4: Testing and measurement techniques—

Section 15: Flickermeter—Functional and design specifications.

IEC 61000-3-3, Electromagnetic compatibility (EMC)—Part 3-3: Limits—Limitation of voltage changes,

voltage fluctuations and flicker in public low-voltage supply systems, for equipment with rated current ≤

16 A per phase and not subject to conditional connection.

IEC 61000-3-5, Electromagnetic compatibility (EMC) - Part 3: Limits—Section 5: Limitation of voltage

fluctuations and flicker in low-voltage power supply systems for equipment with rated current greater than

16 A.

IEC 61000-3-7, Electromagnetic compatibility (EMC)—Part 3: Limits—Section 7: Assessment of emission

limits for fluctuating loads in MV and HV power systems—Basic EMC publication.

 

3. Definitions

 

For the purposes of this recommended practice, the following terms and definitions apply. Most of these

definitions are in IEC 61000-4-15. 

 

The Authoritative Dictionary of IEEE Standards Terms 

 

[B4]

 

 

 

should be

referenced for terms not defined in this clause. Note specifically that definitions 3.2 through 3.5 are adopted

within this document for consistency with the IEC 61000 series upon which this document is based; thus

they may conflict with ANSI C84.1 [B1] and 

 

The Authoritative Dictionary 

 

[B4] accepted definitions.

 

3.1 

 

compatibility level:

 

 The specified disturbance level used as a reference level in a specified environment

for coordination in the setting of emission and immunity limits. This is normally taken as the level of Pst or

Plt above which customer complaints are likely to occur. These levels are not used for assessing individual

load compliance

 

3.2 

 

extra high voltage (EHV):

 

 Voltage levels that are greater than 230 kV.

 

3.3 

 

high voltage (HV):

 

 Voltage levels that are greater than 35 kV, but less than or equal to 230 kV.

 

3.4 

 

low voltage (LV):

 

 Voltage levels that are less than or equal to 1 kV.

 

3.5 

 

medium voltage (MV): 

 

Voltage levels that are greater than 1 kV, but less than or equal to 35 kV.

 

3.6 

 

planning level:

 

 The level of a particular disturbance, in a particular environment, adopted as a reference

value for the limits to be set for the emissions from large loads and installations, in order to coordinate those

limits with all the limits adopted for equipment intended to be connected to the power supply system. In

planning studies, this is the level of Pst or Plt used to assess the impact of adding fluctuating loads to the

electric power system.

 

3.7 

 

Plt:

 

 A measure of long-term perception of flicker obtained for a two-hour period. This value is made up

of 12 consecutive Pst values per the following formula:

Plt 1

12
------
∗

Pst
j

3

j 1=

12

∑3=
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3.8 

 

Point of Common Coupling (PCC):

 

 The point on the MV, HV, or EHV bus on the electric power sys-

tem electrically closest to a particular fluctuating load, at which point other loads are or could be connected.

 

3.9 

 

Pst:

 

 A measure of short-term perception of flicker obtained for a ten-minute interval. This value is the

standard output of the IEC flickermeter.

 

4. Requirements for flicker measurement and acceptable flicker levels

 

4.1 Adoption of IEC 61000-4-15

 

IEC 61000-4-15 is adopted and approved for use as IEEE Std 1453. IEC 61000-4-15 is incorporated directly

into this document as normative Annex D.

 

4.2 Additional requirements

 

4.2.1 Statistical compliance

 

IEC 61000-3-7 indicates that probability levels are generally used for determining compatibility levels for

compliance. Thus, for 95% probability and given the 1008 Pst intervals in a week, a connected load could

exceed the recommended Pst value for 50 ten-minute intervals and still remain within compliance. It is pre-

ferred, however, that the 99% probability level be used; thus only 10 Pst intervals in a week could be

exceeded and compliance maintained. These probability levels are based on cumulative distribution calcula-

tions. By setting flicker limits such that the planning levels are exceeded only a small percentage of the time,

customer complaints and equipment malfunctions will be minimized. As a general guideline, Pst and Plt

should not exceed the planning levels more than 1% of the time (99% probability level), with a minimum

assessment period of one week.

 

4.2.2 Planning levels for flicker

 

For planning purposes, the flicker levels listed in Table 1 are recommended. These levels are to be used

when evaluating the impact of fluctuating loads on the power system. 

 

4.2.3 Compatibility levels for flicker

 

For LV and MV power systems, the flicker levels listed in Table 2 are recommended and are based on 95%

probability levels. These are generally considered to be levels below which there will be no complaints due

to voltage fluctuation. 

 

Table 1—Planning levels for Pst and Plt in MV, HV, and EHV power systems

 

Planning levels

 

MV HV–EHV

Pst 0.9 0.8

Plt 0.7 0.6
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4.2.4 Acceptance of flicker causing loads to electric supply systems

 

Users should consider IEC 61000-3-3 for analyzing new fluctuating emissions to electric power systems.

IEC 61000-3-3 presents the usage of shape factors to determine anticipated flicker levels for proposed loads

on the power system. Recently, there has been some effort to develop software to allow the engineer to

graphically analyze flicker levels due to fluctuating loads. These programs provide similar results to those

obtained by utilizing shape factors, but the details of the calculation are hidden to the user. IEC 61000-3-7

proposes a three-stage method of evaluating acceptability of fluctuating loads and provides go/no-go limits

such that design calculations can be minimized. 

 

4.2.5 Maximum allowable voltage drop for infrequent events

 

The flickermeter is better suited for events that occur once per hour or more often. The limitations from

IEEE Std 141-1993 [B5] and IEEE Std 519-1992 [B6] are still useful for infrequent events, such as a motor

starting infrequently (1 start per day), or even as frequent as some residential air conditioning equipment.

Therefore the allowable limits from IEEE Std 141-1993 [B5] have been provided in informative Annex A

for guidance. 

 

Table 2—Compatibility levels for Pst and Plt in LV and MV power systems

 

Compatibility Levels

 

Pst 1.0

Plt 0.8
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Annex A

 

(informative) 

 

Brief history of voltage flicker limits in the United States

 

Figure A.1 is the flicker curve that North American utilities have used for many years, commonly referred to

as the GE curve. The development method behind these curves is given in Brieger [B2]. Additional back-

ground information and a survey of North American utility flicker criteria are given in Walker [B15] and

Seebald, et al [B10]. This recommended practice builds upon these previous methods. The advent of solid-

state compensators and loads may produce modulation of the voltage magnitude that is more complex than

what is envisioned by the original flicker curves. This recommended practice introduces an instrument based

on IEC 61000-4-15 that more accurately accounts for these complexities.

The 230 V and the 120 V IEC flickermeters are physiologically equivalent. The Pst = 1 pu curves for 120 V

and 230 V lamps indicate the same degree of annoyance (borderline of irritation). They are both based on

the use of a 60 W incandescent lamp. Studies have been performed with other wattage and type lamps. The

related relative voltage changes are given in the following Table A.1 for rectangular modulation.

Figure A.1—Flicker tolerance curve from IEEE Std 141-1993/IEEE Std 519-1992
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Table A.1 supersedes flicker charts in IEEE Std 519-1992 [B6] and IEEE Std 141-1993 [B5]. For

comparison, the following Figure A.2 compares this recommended practice with the previous IEEE flicker

standards. Work done by the UIE was subsequently adopted by the IEC. The UIE continues their efforts in

this area as evidenced by their reference on the following graph. 

 

 

Table A.1—Pst = 1 test points for rectangular voltage fluctuations, from [B3]

 

Col.1

Changes 
per 

minute

Col.2

Fluctuation
Frequency

Hz

Col.3
Pst=1

Relative voltage changes 
for unit flicker severity

for 230 V lamps
∆∆∆∆

 

V/V (%)

Col.4
Pst=1

Relative voltage changes 
for unit flicker severity 

for 120 V lamps
∆∆∆∆

 

V/V (%)

 

0.1 0.000833 7.400 8.202

0.2 0.001667 4.580 5.232

0.4 0.003333 3.540 4.062

0.6 0.00500 3.200 3.645

 

1

 

0.00833

 

2.724 3.166

2

 

0.01667

 

2.211 2.568

 

3 0.02500 1.95 2.250

5 0.04167 1.64 1.899

 

7

 

0.05833 1.459 1.695

10 0.0833 1.29 1.499

22 0.1833 1.02 1.186

 

39

 

0.3250

 

0.906 1.044

 

38 0.4000 0.87 1.000

68 0.5667 0.81 0.939

 

110

 

0.9167

 

0.725 0.841

 

176 1.4667 0.64 0.739

273 2.2750 0.56 0.650

375 3.1250 0.50 0.594

480 4.0000 0.48 0.559

585 4.8750 0.42 0.501

682 5.6833 0.37 0.445

796 6.6333 0.32 0.393

1020 8.5000 0.28 0.350

1055 8.7917 0.28 0.351

1200 10.000 0.29 0.371

1390 11.583 0.34 0.438

 

1620

 

13.500

 

0.402 0.547

 

2400 20.000 0.77 1.051

2875 23.9583 1.04 1.49
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Figure A.2—Comparison of IEC 61000-4-15 and IEEE Std 141-1993 for irritation
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Annex B

 

(informative) 

 

Application of Pst

 

There are many issues relating to flicker evaluation and measurement implementation that require additional

research. Some of these are the effect of interharmonics on flicker, the determination of flicker transfer coef-

ficients from HV to LV electric power systems, aspects of a completely digital implementation, and others.

Issues such as these will be addressed in future revisions of this recommended practice.

A detailed description of the flickermeter implementation and the evaluation of the connection of fluctuating

loads to the electric power system can be found in numerous references ([B7], [B11], [B12], [B13], [B14]).

A recent paper included a survey of Pst limits used by a variety of different countries (Koch and Sakulin

[B8]). NRS-048-2:1996 [B9] is a specific national standard for one of these countries.

The IEC has published a series of standards (IEC 61000-3-3, IEC 61000-3-5, IEC 61000-3-7) based on the

Pst evaluation of flicker. IEC 61000-3-3 describes the allowable voltage fluctuations generated by equip-

ment with a current rating less than 16 amperes. IEC 61000-3-5 describes the allowable voltage fluctuations

generated by equipment with a current rating greater than 16 amperes. IEC 61000-3-7 describes the allow-

able voltage fluctuations in medium voltage, high voltage, and extra high voltage electric power systems and

the allowable emissions of voltage fluctuations generated by each fluctuating load connected to the electric

power system.

The application of shape factor allows the effect of loads with voltage fluctuations other than rectangular to

be evaluated in terms of Pst values and is described in IEC 61000-3-3, IEC 61000-3-7, and IEEE PES

01TP151 [B3].
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Νυµροτατιον δεσ πυβλιχατιονσ

∆επυισ λε 1ερ ϕανϖιερ 1997, λεσ πυβλιχατιονσ δε λα ΧΕΙ
σοντ νυµροτεσ ◊ παρτιρ δε 60000. Αινσι, λα ΧΕΙ 34−1
δεϖιεντ λα ΧΕΙ 60034−1.

Εδιτιονσ χονσολιδεσ

Λεσ ϖερσιονσ χονσολιδεσ δε χερταινεσ πυβλιχατιονσ δε λα
ΧΕΙ ινχορποραντ λεσ αµενδεµεντσ σοντ δισπονιβλεσ. Παρ
εξεµπλε, λεσ νυµροσ δ�διτιον 1.0, 1.1 ετ 1.2 ινδιθυεντ
ρεσπεχτιϖεµεντ λα πυβλιχατιον δε βασε, λα πυβλιχατιον δε
βασε ινχορποραντ λ�αµενδεµεντ 1, ετ λα πυβλιχατιον δε
βασε ινχορποραντ λεσ αµενδεµεντσ 1 ετ 2.

Ινφορµατιονσ συππλµενταιρεσ
συρ λεσ πυβλιχατιονσ δε λα ΧΕΙ

Λε χοντενυ τεχηνιθυε δεσ πυβλιχατιονσ δε λα ΧΕΙ εστ
χονσταµµεντ ρεϖυ παρ λα ΧΕΙ αφιν θυ∋ιλ ρεφλτε λ∋τατ
αχτυελ δε λα τεχηνιθυε. ∆εσ ρενσειγνεµεντσ ρελατιφσ ◊
χεττε πυβλιχατιον, ψ χοµπρισ σα ϖαλιδιτ, σοντ δισπο−
νιβλεσ δανσ λε Χαταλογυε δεσ πυβλιχατιονσ δε λα ΧΕΙ
(ϖοιρ χι−δεσσουσ) εν πλυσ δεσ νουϖελλεσ διτιονσ,
αµενδεµεντσ ετ χορριγενδα. ∆εσ ινφορµατιονσ συρ λεσ
συϕετσ ◊ λ�τυδε ετ λ�αϖανχεµεντ δεσ τραϖαυξ εντρεπρισ
παρ λε χοµιτ δ�τυδεσ θυι α λαβορ χεττε πυβλιχατιον,
αινσι θυε λα λιστε δεσ πυβλιχατιονσ παρυεσ, σοντ
γαλεµεντ δισπονιβλεσ παρ λ�ιντερµδιαιρε δε:

! Σιτε ωεβ δε λα ΧΕΙ (ωωω.ιεχ.χη)

! Χαταλογυε δεσ πυβλιχατιονσ δε λα ΧΕΙ

Λε χαταλογυε εν λιγνε συρ λε σιτε ωεβ δε λα ΧΕΙ
(ωωω.ιεχ.χη/χατλγ−φ.ητµ) ϖουσ περµετ δε φαιρε δεσ
ρεχηερχηεσ εν υτιλισαντ δε νοµβρευξ χριτρεσ,
χοµπρεναντ δεσ ρεχηερχηεσ τεξτυελλεσ, παρ χοµιτ
δ�τυδεσ ου δατε δε πυβλιχατιον. ∆εσ ινφορµατιονσ
εν λιγνε σοντ γαλεµεντ δισπονιβλεσ συρ λεσ
νουϖελλεσ πυβλιχατιονσ, λεσ πυβλιχατιονσ ρεµπλα−
χεσ ου ρετιρεσ, αινσι θυε συρ λεσ χορριγενδα.

! ΙΕΧ ϑυστ Πυβλισηεδ

Χε ρσυµ δεσ δερνιρεσ πυβλιχατιονσ παρυεσ
(ωωω.ιεχ.χη/ϑΠ.ητµ) εστ αυσσι δισπονιβλε παρ
χουρριερ λεχτρονιθυε. ςευιλλεζ πρενδρε χονταχτ
αϖεχ λε Σερϖιχε χλιεντ (ϖοιρ χι−δεσσουσ) πουρ πλυσ
δ�ινφορµατιονσ.

! Σερϖιχε χλιεντσ

Σι ϖουσ αϖεζ δεσ θυεστιονσ αυ συϕετ δε χεττε
πυβλιχατιον ου αϖεζ βεσοιν δε ρενσειγνεµεντσ
συππλµενταιρεσ, πρενεζ χονταχτ αϖεχ λε Σερϖιχε
χλιεντσ:

Εµαιλ: χυστσερϖ≅ιεχ.χη
Τλ: +41 22 919 02 11
Φαξ: +41 22 919 03 00

Πυβλιχατιον νυµβερινγ

Ασ φροµ 1 ϑανυαρψ 1997 αλλ ΙΕΧ πυβλιχατιονσ αρε
ισσυεδ ωιτη α δεσιγνατιον ιν τηε 60000 σεριεσ. Φορ
εξαµπλε, ΙΕΧ 34−1 ισ νοω ρεφερρεδ το ασ ΙΕΧ 60034−1.

Χονσολιδατεδ εδιτιονσ

Τηε ΙΕΧ ισ νοω πυβλισηινγ χονσολιδατεδ ϖερσιονσ οφ ιτσ
πυβλιχατιονσ. Φορ εξαµπλε, εδιτιον νυµβερσ 1.0, 1.1
ανδ 1.2 ρεφερ, ρεσπεχτιϖελψ, το τηε βασε πυβλιχατιον,
τηε βασε πυβλιχατιον ινχορπορατινγ αµενδµεντ 1 ανδ
τηε βασε πυβλιχατιον ινχορπορατινγ αµενδµεντσ 1
ανδ 2.

Φυρτηερ ινφορµατιον ον ΙΕΧ πυβλιχατιονσ

Τηε τεχηνιχαλ χοντεντ οφ ΙΕΧ πυβλιχατιονσ ισ κεπτ
υνδερ χονσταντ ρεϖιεω βψ τηε ΙΕΧ, τηυσ ενσυρινγ τηατ
τηε χοντεντ ρεφλεχτσ χυρρεντ τεχηνολογψ. Ινφορµατιον
ρελατινγ το τηισ πυβλιχατιον, ινχλυδινγ ιτσ ϖαλιδιτψ, ισ
αϖαιλαβλε ιν τηε ΙΕΧ Χαταλογυε οφ πυβλιχατιονσ
(σεε βελοω) ιν αδδιτιον το νεω εδιτιονσ, αµενδµεντσ
ανδ χορριγενδα. Ινφορµατιον ον τηε συβϕεχτσ υνδερ
χονσιδερατιον ανδ ωορκ ιν προγρεσσ υνδερτακεν βψ τηε
τεχηνιχαλ χοµµιττεε ωηιχη ηασ πρεπαρεδ τηισ
πυβλιχατιον, ασ ωελλ ασ τηε λιστ οφ πυβλιχατιονσ ισσυεδ,
ισ αλσο αϖαιλαβλε φροµ τηε φολλοωινγ:

! ΙΕΧ Ωεβ Σιτε (ωωω.ιεχ.χη)

! Χαταλογυε οφ ΙΕΧ πυβλιχατιονσ

Τηε ον−λινε χαταλογυε ον τηε ΙΕΧ ωεβ σιτε
(ωωω.ιεχ.χη/χατλγ−ε.ητµ) εναβλεσ ψου το σεαρχη
βψ α ϖαριετψ οφ χριτερια ινχλυδινγ τεξτ σεαρχηεσ,
τεχηνιχαλ χοµµιττεεσ ανδ δατε οφ πυβλιχατιον. Ον−
λινε ινφορµατιον ισ αλσο αϖαιλαβλε ον ρεχεντλψ
ισσυεδ πυβλιχατιονσ, ωιτηδραων ανδ ρεπλαχεδ
πυβλιχατιονσ, ασ ωελλ ασ χορριγενδα.

! ΙΕΧ ϑυστ Πυβλισηεδ

Τηισ συµµαρψ οφ ρεχεντλψ ισσυεδ πυβλιχατιονσ
(ωωω.ιεχ.χη/ϑΠ.ητµ) ισ αλσο αϖαιλαβλε βψ εµαιλ.
Πλεασε χονταχτ τηε Χυστοµερ Σερϖιχε Χεντρε (σεε
βελοω) φορ φυρτηερ ινφορµατιον.

! Χυστοµερ Σερϖιχε Χεντρε

Ιφ ψου ηαϖε ανψ θυεστιονσ ρεγαρδινγ τηισ
πυβλιχατιον ορ νεεδ φυρτηερ ασσιστανχε, πλεασε
χονταχτ τηε Χυστοµερ Σερϖιχε Χεντρε:

Εµαιλ: χυστσερϖ≅ιεχ.χη
Τελ: +41 22 919 02 11
Φαξ: +41 22 919 03 00

.
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