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IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Board. Members of the committees serve voluntarily and without compensa-
tion. They are not necessarily members of the Institute. The standards developed within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as those activities outside of IEEE
that have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. 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 Þve years for
revision or reafÞrmation. When a document is more than Þve years old and has not been reafÞrmed, it is rea-
sonable to conclude that its contents, although still of some value, do not wholly reßect the present state of
the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership
afÞliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they
relate to speciÞc 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
all 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. 

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

Secretary, IEEE Standards Board
445 Hoes Lane
P.O. Box 1331
Piscataway, NJ 08855-1331
USAAuthorization 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 appro-
priate 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;  (508)
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 existence 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 validity or scope of those patents that are brought to its attention.
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Foreword

 

(This Foreword is not a part of IEEE Std 563Ð1978, Guide on Conductor Self-Damping Measurements.)

 

This Guide has been prepared jointly by the IEEE Task Force on Conductor Vibration and the CIGRE (

 

Con-
ference Internationale des Grandes Reseaux Electriques a Haute Tension

 

, International Conference on
Large High Voltage Electric Systems) study committee 22 Ñ Overhead Lines Ñ Working Group 01 on
Mechanical Oscillations. It is the Þrst in a series of guides planned for standardizing the measurement of the
inherent energy dissipation characteristics of overhead conductors, the performance of aeolian vibration
damper and ultimately the prediction of the vibration amplitudes and the dynamic mechanical strain in con-
ductors resulting from wind induced vibration. An objective of these guides is to establish universally
accepted procedures and parameters for developing methods for controlling aeolian vibration.

This Guide was prepared by the Subcommittee on Conductor Vibration of the Towers, Poles, and Conduc-
tors of the Transmission and Distribution Committee of the IEEE Power Engineering Society. The member-
ship of this subcommittee was:

 

A. T. Edwards

 

, Chair    

 

R. E. Brokenshire
E. Fritz
A. P. Gilchrist
A. R. Hard

B. Hondalas
R. A. Komenda
A. C. PÞtzer
C. B. Rawlings

J. B. Roche
T. O. Seppa

 

At the time of approval of this Guide the Working Group 01 Mechanical Oscillations of CIGRE Study Com-
mittee No 22, Overhead Transmission Lines, consisted of the following members:

 

H. W. Adams (USA)
W. Carlshem (Sweden)

M. Cojan (France)

R. Claren (Italy)
A. T. Edwards (Canada)
M. Ervik (Norway)

M. Rowbottom (Great Brit-
ain)

 

When the IEEE Standards Board approved this Guide on 3 March 1977, it had the following members:

 

William R. Kruesi

 

, Chair    

 

Irvin N. Howell, Jr

 

, Vice Chair    

 

Ivan G. Easton

 

, Secretary    

 

William E. Andrus
Jean Jacques Archambault
Mark Barber
Edward J. Cohen
Warren H. Cook
Louis Costrell
R. L. Curtis
David B. Dobson

R. O. Duncan
Charles W. Flint
Jay Forster
Ralph I. Hauser
Joseph L. KoepÞnger
Irving Kolodny
Benjamin J. Leon
Thomas J. Martin

Donald T. Michael
Voss A. Moore
William S. Morgan
William J. Neiswender
Ralph M. Showers
Robert A. Soderman
Leonard W. Thomas, Sr.
B. W. Whittington
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IEEE Guide on Conductor Self-
Damping Measurements

 

1. Scope

 

With the increasing interest and concern regarding the vibration of overhead conductors, and the emphasis
on the improvement of existing methods and the development of new techniques for controlling the problem,
there is a growing requirement for reliable information on the self-damping characteristics of conductors.
This parameter is a principal factor in determining the response of conductors to alternating forces, such as
arise from wind ßow over conductors. This guideline has been prepared for the purpose of encouraging
investigators contemplating making measurements of the inherent damping characteristics of conductors, to
adopt the methods outlined herein. It is anticipated that the resulting information, being in a compatible and
consistent form, will provide a reliable basis for studying the vibration and damping of conductors in the
future and for the comparison of data of various investigators. The methods and procedures recommended
are not intended for quality control test purposes. SI units are used throughout this document with the com-
monly employed English units shown in parentheses.

There are several methods available for measuring the energy dissipated by a cable vibrating in a principal
mode. These can be divided into two main groups which are usually referred to as the Òfree vibrationÓ and
Òforced vibrationÓ methods. The vibration of a cable in a principal mode can be observed only in the absence
of any exciting force, that is, after the force has been disconnected and the other modes have decayed to
insigniÞcant values. The energy dissipated can then be derived from the rate of decay of the vibration. This
method can be greatly affected by the method used to disconnect the driving force as the slightest additional
disturbance of the conductor causes other vibration modes to be generated and this must be avoided.

With the relatively low rates of decay which are usually associated with stranded conductors, the Òforced
vibrationÓ method is satisfactory as the contribution of the modes, other than the one which is being excited,
is not signiÞcant if the frequency of the exciting forces corresponds closely to the resonant frequency of the
mode under test and if the exciting force is substantially sinusoidal and of sufÞciently low magnitude. Two
forced vibration methods are therefore suggested:

 

1.1

 

The Òpower methodÓ [1]

 

1

 

 in which the conductor is forced into resonant vibration by an electrodynamic
shaker and the power input into the system is determined directly from the product of the excitation force
and the resulting velocity at the point of application of the load. This represents the power dissipated by the
conductor provided the two quantities are sinusoidal and are in phase with each other. It assumes also that
the losses of the terminations are small compared with the dissipation within the conductor. The Òpower
methodÓ also permits the mechanical resistance per unit length of the conductor to be determined directly
from the ratio of the force to the velocity.

 

1

 

The numbers in brackets correspond to the references listed in Section 9 of this guide.
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1.2

 

The Òstanding waveÓ method [2], [3] in which the power transfer 

 

P

 

 

 

1

 

 from the vibration generator towards
the ends of the span at any particular node 1, is derived from the inverse or the reciprocal of the standing
wave ratio, that is, the ratio of the nodal and antinodal amplitudes and is given as follows:

where

the wave or characteristic impedance (At very high frequencies this may be modified due to the
effect of the stiffness of the conductor.)
standing wave ratio

 

V

 

single amplitude velocity at antinode

 

T

 

conductor tension

 

m

 

conductor mass per unit length.

Then the power dissipated between two nodes 1 and 2 is simply

 

P

 

 = 

 

P

 

 

 

1

 

 - 

 

P

 

 

 

2

 

The Þrst method is simpler, faster, and requires somewhat less sophisticated instrumentation and is satisfac-
tory for most measurements provided the termination losses are small. These can be determined by compar-
ing the power inputs for two spans of different lengths identically terminated. (See discussion on
Termination (Section C1) on methods for reducing losses to a satisfactory level.) Where it is not convenient
to change the span length, it is necessary to employ the Òstanding waveÓ method to determine the losses due
to the termination of the conductor. This method although more time-consuming, is preferred by some inves-
tigators. It does require special care in measuring the conductor amplitudes particularly at nodes where they
are usually very small and in ensuring that only the component at the excitation frequency is measured.

The guideline provides information on the requirements for the test span and on the testing conditions, and
suggests the form in which the results be presented.
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