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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OVERHEAD LINES -

REQUIREMENTS AND TESTS FOR AEOLIAN VIBRATION DAMPERS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all

inte
this
Tec

Pubjication(s)”). Their preparation is entrusted to technical committees; any IEC National Cemmittee inf{
in the subject dealt with may participate in this preparatory work. International, governmental ai

gov

withl the International Organization for Standardization (ISO) in accordance with €onditions determ
agrgeement between the two organizations.

2) The
con
inte

3) IEC

Conpmittees in that sense. While all reasonable efforts are made to-ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the ‘way in which they are used or

mis

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ

tran|

between any IEC Publication and the corresponding national or regional publication shall be clearly indi

the

5) IEC
ass
ser

6) Al
7) No

members of its technical committees-and IEC National Committees for any personal injury, property dai
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe

exp

Publications.

8) Attg
indi

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

This 1
made
has b

national electrotechnical committees (IEC National Committees). The object of IEC is to
Fnational co-operation on all questions concerning standardization in the electrical and electronic-fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to &g

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

Publications have the form of recommendations for international tse”and are accepted by IEC |

nterpretation by any end user.

sparently to the maximum extent possible in their national and regional publications. Any div

atter.

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

sers should ensure that they have the latest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expd

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot

Epensable for the cercect application of this publication.

edline.version of the official IEC Standard allows the user to identify the ch
tothe previous edition. A vertical bar appears in the margin wherever a ¢

romote
Ids. To
Cations,
s “IEC
erested
d non-
closely
ned by

hational
rom all

National
of IEC
for any

cations
brgence
Cated in

formity
for any

rts and
hage or
ps) and
er |IEC

ntion is drawn to the-Normative references cited in this publication. Use of the referenced publicdtions is

bject of

Anges
nange

ben-made.-Additions-are in-greentext, deletions are in strikethrough red text!
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International Standard IEC 61897 has been prepared by Technical Committee 11: Overhead
lines.

This second edition cancels and replaces the first edition published in 1998. This edition
constitutes a technical revision.

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

a)
b)

c)
d)

e)

The tgxt of this standard is based on the following documents:

Consider, in addition to Stockbridge type aeolian vibration dampers, also spiral aeolian
vibration dampers and elastomeric aeolian vibration dampers.

Cdnsider the application of dampers on high temperature conductors, specifying additional
high temperature tests in clamp slip tests.

Simplify the procedure of the damper effectiveness evaluation.

Infroduce test at low temperature on fastener components such as break-away bolt§ and
copical spring washers.

Inglude figures showing the test arrangements for the main mechanical*tests.

FDIS Report on veting
11/266/FDIS 11/273(RVD

Full information on the voting for the approval of this(standard can be found in the report on

voting|indicated in the above table.

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

The committee has decided that the conténts of this document will remain unchanged until the
stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data reldted to

the specific document. At this date, the document will be

re¢onfirmed,
withdrawn,
replaced by a revised edition, or

amended

IMPORTANT- - The 'colour inside’' logo on the cover page of this publication indicates

that jt<{contains colours which are considered to be useful

for the cdrrect
HocUmen nga
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OVERHEAD LINES -
REQUIREMENTS AND TESTS
FOR-STOCKBRIDGE TYPE AEOLIAN VIBRATION DAMPERS

1 Scope

This document applies to—Steckbridge—type aeolian vibration dampers intended for single

CondL. I-nro oF nnr-l-k \Allrr\o OF CCn-d o I- OF bur\dlcs \uhnrn Anmpnro are A.rnn{—ly nH-nr\hnrl +r- eaCh
subcohductor.

The purchaser may adopt part(s) of this document when specifying requirements forl-other
typesto d—-¢ cables
differgnt from those mentroned above (e g optical ground wires (OPGW)( jall d|electr|, self-
supporting optical cables (ADSS)).

Inﬂary some cases, test procedures and test values are left toyagreement betweg¢n the
purchaser and the supplier and are stated in the procurement contract.

AnneX A lists the minimum technical details to be agreed between purchaser and suppligr.

Throughout this document, the word “conductor” is used’when the test applies to-Stockpridge
dampers for conductors or earth wires.

2 Noprmative references

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

IEC 60050(466):1990, International Electrotechnical Vocabulary (IEV) — Chapter| 466:
Overhead lines

IEC 6(0888:1987, Zinc-coated steel wires for stranded conductors

IEC 61284:1997, Overhead lines — Requirements and tests for fittings

IEC 61854, Overhead lines — Requirements and tests for spacers

IEC 62567:2013, Overhead lines — Methods for testing self-damping characteristics of
conductors

ISO 1461:2009, Hot dip galvanized coatings on fabricated—ferrous—products iron and steel
articles — Specifications and test methods

ISO 2859-1:49891999/AMD1:2011, Sampling procedures for inspection by attributes — Part 1:
Sampling—plans schemes indexed by acceptable quality—tevel limit (AQL) for lot-by-lot
inspection

) Tobe-published-
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ISO 2859-2:1985, Sampling procedures for inspection by attributes — Part 2: Sampling plans
indexed by limiting quality level (LQ) for isolated lot inspection

ISO 3951-1:2013, Sampling procedures for inspection by variables — Part 1: Specification for
single sampling plans indexed by acceptance quality limit (AQL) for lot-by-lot inspection for a
single quality characteristic and a single AQL

ISO 3951-2:2013, Sampling procedures for inspection by variables — Part 2: General
speciflcation for single sampling plans indexed by acceptance quality limit (AQL) for lottby-lot
inspegdtion of independent quality characteristics

ISO 9001:2015, Quality management systems — Requirements

3 Teérms and definitions

For the purposes of this document, the terms and definitions given KDIEC 60050-466 apply, as
well as the following.

ISO apd IEC maintain terminological databases for use i) standardization at the following
addregses:

o |EC Electropedia: available at http://www.electropedia.org/

e ISP Online browsing platform: available at http.7//www.iso.org/obp

3.1
stockpridge-type aeolian vibration damper
devicg comprising a-messenger steel cable with a weight at each end and one bolted clamp or
a heligal rod attachment, attachable~to a conductor, for the purpose of damping deolian
vibratipn

3.2
spirallaeolian vibration damper
SVD
devicd made of helical~plastic which wraps around the conductor for purposes of damping
aeoliap vibration (these are commonly used on earth wires, OPGW and ADSS cables)

3.3
elastgmeric\aeolian vibration damper
devicq comprising suspended weights connected to elastomeric articulations and one polted
clamplar”a helical rod attachment attachable to a conductor for the purpose of dalmping

aeolian vibration

3.4

high temperature conductors

HTC

conductors which are designed to have a maximum continuous operating temperature
over 95 °C

3.5
maximum continuous operating temperature
conductor temperature specified by the manufacturer and measured at the outer wire layers
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eneral requirements

Design

The damper shall be designed so as to

— da

mp aeolian vibration;

— withstand mechanical loads imposed during installation, maintenance and specified

Se

rvice conditions;

— avoid damage to the conductor under specified service conditions;

— be

— be
co

— be

op
da
clg

— en
— Mg

- av

— prevent water collection.

NOTE

damper but which may be advantageous include:

- ve
— ea
In the
eleme

should
accou

4.2

The m

4.3

nditions, when installed on phase conductors;
suitable for safe and easy installation. The clamp design shall retainhall parts

mp;

sure that individual components will not become loose in service;
intain its function over the entire service temperature range;

pid audible noise;

Dther desirable characteristics which are not{esSential to the basic functions

rification of proper installation from the ground;

sy installation and removal from energized lines.

case of vibration dampers for conductors or earth wires containing integral fibrg
hts (or an externally applied (optical cable wrapped around the earth wire)—a{
| be-made-of the possible effects of the damper on these fibre optic elements sho|
hted for.

Materials

aterials shall conform to the requirements of IEC 61284.

Mass, dimensions and tolerances

Damp

contrﬂct drawings.

br mass and significant dimensions, including appropriate tolerances, shall be sho

free from unacceptable levels of corona and radio interference under all~slervice

when

bned for attachment to conductor. Furthermore, the clamp design shalkbe such that the
mper, during installation, can be suspended on the conductor bgfofe tightening the

of the

optic
bcount
uld be

wn on

4.4

Protection against corrosion

In addition to the applicable requirements of IEC 61284, the messenger cable (including cut
ends-if-applicable when exposed) shall be protected against corrosion, e.g. in accordance
with IEC 60888 for hot dip galvanized steel wire.

4.5

Manufacturing appearance and finish

The dampers shall be free of defects and irregularities; they shall have all outside surfaces

smoot

h and all edges and corners well-rounded.
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4.6 Marking
The fitting marking requirements of IEC 61284 shall be applied to all clamp assemblies

including those using breakaway bolts. On spiral dampers, the markings should be on the
plastic rod.

4.7 Installation instructions

The supplier shall provide a clear and complete description of the recommended installation
procedure including in-span positions.

5 Qparlity assurance

A quality assurance programme taking into account the requirements of this documeéent ¢an be
used py agreement between the purchaser and the supplier to verify theyquality pf the
vibration dampers during the manufacturing process.

Detailged information on the use of quality assurance is given in-tSO-9860-1-[1},-+SO-90p1-2};
1SO-9002 [31-1S0-9003-[4}and1SO-9004-14-[5] a system as per ISO.9001 or similar.

It is rgcommended that test equipment used to verify complianCe to this document is rotyitinely
maintgined and calibrated in accordance with a relevant quality~standard.

6 Classification of tests

6.1 |Type tests
6.1.1 General
Type fests are intended to establish desigh characteristics. They are normally made ong¢e and

repeafed only when the design or the material of the damper components is changed. The
resultg of type tests are recorded as‘\evidence of compliance with design requirements.

6.1.2 Application

Dampers shall be subjected to type tests as per Table 1.

Unles$ otherwise specified, each type test shall be performed on three test samples whigch are
identigal in all essential respects with dampers to be supplied under contract to the purchaser.

All units shall'pass the tests.

The d\mnr\rt\ uead Fnr tests nl rnn which nao d
o

o
ST CTo H5e-6—+6 Tt OO g v o Tt L= nn

may be used in subsequent tests.

conreta tha o HH h-\ OF Hnr\ H—eompd nents

CTToOToOto— oot oY

6.2 Sample tests
6.2.1 General
Sample tests are required to verify that the dampers meet the performance specifications of

the type test samples. In addition, they are intended to verify the quality of material and
workmanship.

6.2.2 Application

Dampers shall be subjected to sample tests as per Table 1.
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The samples to be tested shall be selected at random from the lot offered for acceptance. The
purchaser has the right to make the selection.

The dampers used for tests during which no damage occurs to the units or their components
may be used in subsequent tests.

6.2.3 Sampling, acceptance criteria

The sampling plan procedures according to I1SO 2859-1 and ISO 2859-2 (inspection by
attributes) and ISO 3951 (inspection by variables) and the detailed procedures (inspection

level, AQL, single, double or multiple sampling, etc.) shall be agreed between the purchaser
and t Supn“r\r foranch diffarant ~Atteibhiitn A v ariabh]l~

PrCTTO CoCT o roTreTr ot ioTtC- o v ar raoTeT

NOTE [Sampling inspection by variables is an acceptance sampling procedure to be used in place ofjinspegtion by
attributés when it is appropriate to measure on some continuous scale the characteristic(s) under-consideration. In
the cagde of failure load tests and similar expensive tests, better distinction between acceptable quality and
objective quality is available with acceptance sampling by variables than by attributes for the samé sample gize.

The pugpose of the sampling process may also be important in the choice between a variables or attribut¢s plan.
For exdgmple, a purchaser may choose to use an attributes acceptance sampling plan_to assure that pafts in a
shipment lot are within a required dimensional tolerance; the manufacturer mayhmake measurements d¢inder a

variablgs sampling plan of the same dimensions because he is concerned with gradual trends or changep which
may affect his ability to provide shipment lots which meet the AQL.

6.3 Routine tests
6.3.1 General

Routine tests are intended to prove conformanece of vibration dampers to specific
requirements and are made on every damper. The tests shall not damage the dampers.

6.3.2 Application and acceptance criteria

Wholg lots of dampers may be subjected'4o routine tests. Any damper which does not cqnform
to the[requirements shall be discarded.

6.4 |Table of tests to be applied

The fgllowing Table 1 indicates the tests which shall be performed. These are markeld with
an "X'lin the table.

Howeyer, the purchaser may specify additional tests which are included in the table and
marked with an JO%

Units jor cemponents damaged during the test shall be excluded from the delivery ffo the
customer,
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Table 1 — Tests on dampers

Subclause Test Type Sample Routine
test test test
71 Visual examination X X (0]
7.2 Verification of dimensions, materials and mass X X
7.3 Corrosion protection tests X X
7.4 Non-destructive tests (0] (6] (6]
7.5 Clamp slip test X O
7.6 Breakaway bolt test-*) X X
7.7 Clamp bolt tightening test X X
7.8 Attachment of weights to messenger cable X X
7.9 Attachment of clamp to messenger cable test X X
1.10 Corona and radio interference voltage (RIV) tests) X+
1.1 Damper performance tests
7111.2 — Damper characteristic test O
7111.3 — Damper effectiveness evaluation
1.12 Damper fatigue test X
) Not applicable for earth wire dampers.
NOTE
e THe supplier should state in the tender quality plan, or othef tefider documentation, which testing is alfeady
complete (i.e. which type tests) and which tests (sample onroutine) are included in the tender, subject tp the
apprégval or change required by the purchaser.
e |If lconical washers are used on bolted clamps, embiitiement tests shall be performed in accordanceg with
claude 7.5.2.2 of IEC 61854:2019.
7 Test methods
7.1 [Visual examination
Type ftests shall includesvisual examination to ascertain conformity of the dampers|in all
essential respects, with_the manufacturing or contract drawings. Deviations from the drgwings
shall he subject to the-approval of the purchaser and shall be appropriately documented|as an
agreed concession:
Sample testssand, if required, routine tests shall include visual examination to ¢nsure
conforimity.of manufacturing process, shape, coating and surface finish of the damper wjth the
contractdrawings. Particular attention shall be given to markings required and to the figish of

surfaces which come into conftact with the conductor. The sample test procedure and
acceptance criteria shall be agreed between the purchaser and the supplier.

For dampers subjected to corona type test, the sample test shall include a comparison of
shape and surface finish with one of the corona type test samples when specified by the
purchaser.

7.2

Verification of dimensions, materials and mass

Type and sample tests shall include verification of dimensions to ensure that dampers are
within the dimensional tolerances stated on contract drawings. The purchaser may choose to
witness the measurement of selected dimensions or may inspect the supplier's documentation
when this is available.
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Type and sample tests shall also include verification of materials to ensure that they are in
accordance with contract drawings and documents. This verification shall normally be carried
out by the purchaser inspecting the supplier's documentation relating to material
specifications, certificates of conformity or other quality documentation.

The total mass of the damper complete with all its components shall comply with the mass
shown on the contract drawing (within given tolerances).

7.3 Corrosion protection tests

7.3.1 Hot dip galvanized components (other than messenger cable wires)

Hot dip galvanized components other than messenger cable wires shall be tesied in
accordance with the requirements specified in ISO 1461.

The doating thicknesses shall conform to Tables 23 and 34 of ISO 1461:2009, unless
otherwise agreed between purchaser and supplier. However, for the purpose of this document,
Table$ 23 and 34 in ISO 1461:2009 shall apply to the following categorie$, of items (and|not to
the cafegories specified in ISO 1461).

Table [23: Coating thickness on all samples except

— washers;

— threaded components;

— small parts which are centrifuged (significant surface area <1 000 mm?2).
Table [34: Coating thickness on

— washers;

— threaded components;

— small parts which are centrifuged (significant surface area <1 000 mm?2).

7.3.2 Ferrous components protected from corrosion by methods other than hot dip
galvanizing

Ferroys components protected\from corrosion by methods other than hot dip galvanizing shall
be tested in accordance with'the requirements of relevant IEC/ISO standards agreed bgtween
purchaser and supplier.

7.3.3 Hot dip galvanized messenger cable wires

Hot dip galvanizéd messenger cable wires shall be tested in accordance with the
requirements, specified in IEC 60888.

7.4 Non-destructive tests

The purchaser shall specify or agree to relevant test methods (ISO or other) and acceptance
criteria. Examples of non-destructive tests are as follows:

— magnetic test;

— eddy current test;

— radiographic test;

— ultrasonic test;

— proof load test;

— dye penetrant test;

— hardness test.
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7.5 Clamp slip test

The test shall be performed using the conductor for which the clamp is intended. The
conductor shall be "as new", i.e. free of any deterioration or damage. The minimum free
length of test conductor between its terminating fittings shall be-2 4 m. The conductor shall be
tensioned to 20 % of its rated tensile strength. Precautions shall be taken to avoid birdcaging
of the conductor.

The clamp shall be installed in accordance with the supplier's instructions on a different
portion of conductor for each test. In the case of breakaway bolts, the installation torque shall

be the-design—value nominal breakaway torque minus the specified tolerance-agreed-between
ier (see 7.76).

NOTE The use of other conductors, or conductor lengths or tensions may be agreed.bdtween
purchaser and supplier.

By mdans of a suitable device a load coaxial to the conductor shall be applied to the damper
clamp| as indicated in Figure 1. The load shall be gradually increased (not faster than 1p0 N/s)
until i{ reaches—2;5kN-{specified-minimum—sliptoad) the load givendi’ Table 2 or th¢ load
agreeql between purchaser and supplier. This load shall be kept canhstant for 60 s. Then the
load—vjalue shall be gradually increased until slippage of the clamp-occurs. The value pf slip
load shall be recorded.

For the slip test conducted on High Temperature Conductoers (HTC) using Stockbridge and
elastomeric dampers only, the parameters are the sdme as for standard conductors| After
installlng the clamp at ambient temperature, the condutCtor shall be electrically heated| up to
the mpximum continuous operating temperature asyspecified by the conductor manufdcturer
and kgept constant at this temperature for 0,5 A\“The conductor tension load shall b¢ kept
constgnt at 20 % RTS. Then the slip testéhall be performed at maximum contjnuous
operaling temperature as described above.

For the type test, an additional thermakprocess of the conductor shall be performed.

A new| clamp shall be fixed at ambient temperature on the conductor which is tensioned|to 20 %
of RT$. It is permitted to fix geyeral clamps on the same setup to reduce expenditure of time.
The distance between the clarips shall be at least 300 mm.

Then [the conductor shall be electrically heated up to the maximum continuous opgrating
tempefature as specified by the conductor manufacturer and kept constant at this tempgrature
for 1h

Afterwards_the temperature shall decrease to at least ambient temperature plus 5 °C. [These
cycled shall be carried out four times. At the end of the fourth cycle, after decreasing the
tempefatfe to ambient values the slip load test shall be performed. For the complete tgst run
the tension shall be kept constant at 20 % of rated tensile strength.

Clamp slip shall be considered as having occurred when a slip distance of 1 mm for bolted
clamps and 2,5 mm for helical attachments is measured.
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Damper clamp

Conductor tension
——————— —_—

Test load

Minimum length = 4m

IEC

Figure 1 — Test arrangement for longitudinal slip tests

Table 2—Lo
Specified minimum load/Makimum slip
Qamper Conductor diameter Attachment Load Movemgnt

kN mm
Stockfyridge or <19 mm Bolted 1,25 1,0
Elastoeric
StockHridge or > 19 mm Bolted 2% 1,0
Elastoferic
StockHridge or Al Helical 1,0 2,5
Elastoferic
Spiral Hamper! All Helical 0,1 2,5
T Only for standard conductors.
Acceptance criteria
No mgvement of the clamp relative to thezconductor greater than +mm shown in Table ? shall
occur at or before the end ofeppheatre#eLZ—’cHeN the speC|f|ed minimum load for 60 s.-}fbeth
Surface fIattenlng of the outer strands of the conductor is acceptable If armor rods ar¢ used
under|the clamp, slippage of therarmor rods relative to the conductor is considered as|clamp
slippape.
7.6 |Breakaway bolt test
The bfeakaway balisor breakaway cap, if used, shall be tested by applying increasing forque
to the|breakaway~portion of the bolt or the cap until it breaks away. The test shall be qarried
out atlambient.témperature.
Precaptiefy shall be taken on a constant continuous circular motion of the torque wrench|and a
perpe |d|uu=a| CIIIHIU bUtVVUUII tUI\.‘uU VVIUII\Jh Cllld bU:t hcad

The breakaway torque shall be recorded.

e Ac

ceptance criteria:

The breakaway torque shall be within the tolerance—agreed-between—thepurchaserand
specified by the supplier.

If no tolerance is specified, the range shall be nominal installation torque plus/minus 10 %.

For countries where ambient temperature below 0 °C can be expected, it is recommended to
repeat the tests on breakaway bolts and breakaway caps at the temperature corresponding to

the av

erage temperature of the coldest month.
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The specimens shall be kept for at least 1 h in an appropriate cooling device prior the test.
During the break away test the temperature should be measured and recorded. The
temperature during the test shall not increase more than 10 °C from initial cooling
temperature.

7.7 Clamp bolt tightening test

The test shall be performed by installing the clamp on a length of the conductor for which the
damper is intended. In case not available, an equivalent conductor or a tube of same diameter
can be used. If the damper is to be used for two or more sizes or types of conductor, then the
clamp shall be tested on each conductor unless the purchaser agrees to test on one
conductor only.

The bplts or nuts shall be tightened to a torque 10 % above the specified installation forque
with a| calibrated torque wrench. Clamps with breakaway bolts or breakaway caps-shall have
the breakaway portion of the head removed prior to the test and shall be tightened-wit4 10 %

above| the specified installation torque#a#ue—phas—the—agmed—tele#a«tm#he—th;eaded

connektion shall remain serviceable 'Fnr SRR

e Acfceptance criteria

The tHreaded connection shall remain serviceable (by haf)d)for three subsequent installations
and rgmovals and all components of the clamp shall fe)without any mechanical deforfnation
or cragks. No plastic deformation shall occur to the cofiductor inside the clamp.

Lastly] the torque shall be increased to eithep,twice the specified installation value pr the
maximum torque value recommended by the'bolt supplier, whichever is lower. This ingrease
shall mot result in any breakage of threaded parts or other components of the clamp ¢r any
crackq. The bolt shall be able to be remg\ed from the clamp without any failure.

Plasti¢ deformation is permitted.

7.8 |Attachment of weights_to messenger cable test

On an|assembled damper:-a tensile load shall be applied between the weights coaxial wjth the
messgnger cable, as~indicated in Figure 2. The load shall be gradually increased (100 N/s
maxinmum) until it reaches 5 kN (specified minimum slip load). This load shall be kept constant
for 60|s.

The Ipad ,shall then be increased slowly until one weight has been pulled free pf the
messgnger-cable. The maximum load obtained during this process shall be recordgd, for
informatioh purposes only.

e Acceptance criteria

No relative movement greater than 1 mm between each weight and the messenger cable shall
occur at or before the end of the application of 5 kN for 60 s.

NOTE It may be necessary to remove the load before measuring the distance between the
weights, i.e. when the elastic stretch of the messenger cable results in an apparent movement
of the weights along the messenger cable.
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Damper weight Damper weight

Test load > \ / < Test load
—g C D) 3—

Figure 2 — Test arrangement for attachment of weights to messenger cable test

7.9 Attachment of clamp to messenger cable test

Y,
the mssenger cable as indicated in Figure 3. The load shall be gradually increased™ (100 N/s
maximum) until it reaches 1,5 kN (specified minimum slip load). This load shall”bé kept
constant for 60 s.

The ldad shall then be increased slowly until the clamp has been pulled freelof the mesgenger
cable.| The maximum load obtained during this process shall be recorded, for inforfnation
purposes only.

o Acfeptance criteria

No mgvement of the clamp relative to the messenger cable‘greater than 1 mm shall ogcur at
or befpre the end of the application of 1,5 kN for 60 s.

Damper clamp

Test load
N
IEC

Figure 3 — Test arrangemenkfor attachment of clamp to messenger cable tesf

7.10 |Corona and radio interference voltage (RIV) tests

The tgsts shall be performed’in accordance with Clause 14 of IEC 61284:1997.

7.11 |Damper performance tests

7.11.1 Performance test variants

Two performance test variants are specified in conjunction with their respective acceptance
criterig. Ihe' purchaser shall specify or agree to the variant to be applied.

a) Variant A

During type and sample tests, the damper characteristic test (see 7.11.2) is executed and the
results are compared with the acceptance criteria and limits established by the purchaser.

NoTFE This variant does not require the damping effectiveness evaluation (see 7.11.3)
because this was taken into account when establishing the lower and upper limits.

b) Variant B

During type tests the damper characteristic test (see 7.11.2) is performed on three samples.

The damper effectiveness of the type test samples is then checked by one of the three
methods described in 7.11.3 (damper effectiveness evaluation). If these three samples meet


https://iecnorm.com/api/?name=990a2a0d8a16799f919f163fb6fc836e

IEC 61897:2020 RLV © IEC 2020 -17 -

the acceptance criteria as per 7.11.3, their characteristics may be used as a reference for the
future checking of the characteristics of the same damper type, e.g. in sample tests.

For sample testing, the damper characteristic test (see 7.11.2) shall be performed and the
results compared with the characteristics obtained during “type tests” (see Table-23 —

Acceptance-criteria-in7-11-2).

7.11.2 Damper characteristic test

7.11.2.1 Stockbridge or elastomeric dampers only

covergd unless a narrower frequency range is agreed between the purchaser andthe sypplier.
Any aptomatic sweep rate not exceeding 0,2 decade/min in the case of logarithmic gweep,
and 0[5 Hz/s in the case of linear sweep, may be used. Alternatively, the frequency range may
be coyered step by step (maximum step intervals of 0,5 Hz below 10 HzAT Hz between|10 Hz
and 100 Hz and 2 Hz above 100 Hz) with stability of result being checked at each freqliency.
The clamp velocity shall be held constant at 0,1 m/s (single-peak 0-p)

NOTE |Some difficulties may arise during the test for frequencies below 5, Hz because the oscillationg of the
shaker may not be truly sinusoidal.

A logarfthmic sweep rate of 0,2 decade/min means that after 1 min the fredquency is 10%2 times the initial frgquency
and 10 times the initial frequency after 5 min.

The rgsults of the test shall be graphs of

e Dgmper impedance Z, (ratio between forcez/” and velocity V' at the damper clamp

e Phase angle ¢, between force F' and-velocity V signal at the damper clamp;
e Dgmper power dissipation-P, P, =%F Veoso, ;
againgt frequency.

OR

F
e Dgmper dynamijc'sfiffness — (ratio between force F' and displacement u# at the dpmper
u

clgmp);

e Phase angte ¢, between force F and displacement u# at the damper clamp;

F

D Y 2 Yl -
° D mper power dissipation =7 J — W SUI —~wriere  J 1s Trequency, 17 IS 1he peak
u

force, U is peak displacement;

against frequency.
Examples of graphs are illustrated in Annex B.

If specified by the purchaser, the test results can be presented in a different manner, provided
that the above-mentioned characteristics can be derived from these results.

When variant B is used, from the last of the above graphs the frequencies f; and power
dissipation values P; corresponding to the resonances of the damper shall be recorded. The
following designations are used for convenience of reference in this standard:
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th .
f; ith resonant frequency;

1

P power dissipated by the damper at f;.

During type tests the following values shall be determined from the results from the tested
dampers:

fl" min
Jima

the lowest f; value obtained for the dampers tested:;

1

the highest f; value obtained for the dampers tested;

P_. [TheTowest I, obtained for the dampers tested,
)max | the highest P obtained for the dampers tested;
for all[resonant frequencies of the dampers.
e Acgceptance criteria
Table 23 — Acceptance criteria
Variant A Variant B
Type For all frequencies the phase angle ¢ and the No criterion since test results are only used|as
test damper power dissipation P shall stay between reference_for sample tests
the lower and the upper limits required by the
purchaser
Sample | For all frequencies the phase angle @, and the In'sample tests the resonant frequencies f, aind
test damper power dissipation P shall stay between the corresponding power values P, shall be
the lower and the upper limits established by the" | getermined and compared with the values f] .
urchaser : min’
p J: maxr Pimin @nd P, .. obtained from the dafnper
characteristic type test (see above).
The damper shall meet the sample test
requirement if, for each damper, the following
applies:
O’Sﬁmin < f < 13 2‘fimax
0’ 8Pimin < P < 1’ 2P[max
For all resonant frequencies
NOTE |Guidance on) the measurement of power dissipation of aeolian vibration dampers in laboratory fests is
given il IEEE Std 664 [1]2 which refers to the damper characteristic test as "forced response method" (see|Clause
4 of IEEE Std.664:1993).-H-isrecommended i e e i ing-this
7.11.22" High Temperature Conductors (HTC) — Flastomeric dampers only |

The damper shall be attached via its clamp to a piece of conductor or tube. After installing the
damper at ambient temperature, the conductor/tube shall be electrically heated up to the
maximum continuous operating temperature as specified by the conductor manufacturer and
kept constant at this temperature for 0,5 h. Then the temperature shall decrease to ambient
temperature. This cooling and heating shall be carried out for four cycles. Then the damper
characteristic test shall be performed as described in 7.11.2.1. There shall be no change in
damper performance more than 10 % between standard conductor test and the high

tempe

rature conductor test.

2 Numbers in square brackets refer to the Bibliography.
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Damper under test

e

Load cell Load cell

Accelerometer

Shaker

./

7.11.3

7.11.3.

The e
of the
— lah
— fie

— an

—"1

IEC
Figure 4 — Test arrangement for damper characteristic, test

Damper effectiveness evaluation
1 Methods of evaluation

aluation of the effectiveness of dampers shall be carried out by means of one o
following methods:

oratory test;
d test;

blytical method.

The method(s) to be applied shall be agreed between the purchaser and the supplier.

7.11.3

.2 Laboratory test

The t¢st shall be performed using conductor(s) and tension(s) specified by the purc

Altern
accep
maintd

A rigid
ends

The s
the fir

htively, the supplier may,spropose conductor(s) and tension(s) for the test, subj

ined at the specified\ension for at least 24 h before starting the test.

bf the span,'ahd the damper and shaker shall be positioned as indicated in Figu
naker shallrbe installed in such a way that its connection to the conductor is loca
5t loop-for all frequencies to be employed.

more

haser.
ect to

ance by the purchaser. The minimum free span length shall be 30 m. The span shall be

clamp shall\be” installed to support rigidly (but not to tension) the conductor gt both

re 45.
ted in

An example of laboratory test span construction is shown in Figure 5.

Tens|

ion device Rigid clamp Accelerometer Accelerometer Rigid clamp Termination

Load cell

Shaker Damper under test

230 m

A
Y

Figure 5 — Example of test rig for laboratory test of damper effectiveness

IEC
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Although armor rods may be fitted around the conductor at suspension points in service,
these-shal-be are normally omitted in this test to determine the performance of the damper
If the purchaser wishes to include armor rods to simulate their actual line this is
acceptable.

alone.

The damper or dampers shall be installed in accordance with the suppller S recommendatlons

The tg

st is

not intended for spiral aeolian vibration dampers.

st span shall be excited to achieve stable conductor motion at the frequencies for

resongance occurs within the range 0,18/d to 1,4/d, where d is the conductor diame

meter
A
b
which

e reIsonany spaced over the frequency range indicated above.

5, unless a narrower frequency range is agreed between the purchaserand the su
minimum of 15 tunable span resonances shall'be tested; the

the energy dissipation is the lowest, each tunable harmonic shoutd be tested.

Guidance on the measurement of power dissipation 6f aeolian vibration damp

for sél‘ting up, for monitoring and for controlling the tests-are developed with refere

which
ter in

pplier.
shall

Mm-frequency ranges at

ers in

ory tests is given in IEEE Std 664 [1]. It is recommefded that the detailed procedures

hce to

thesefecommendations this document.
The ekecitation-shall be adiusted at each tuneableMfreauenceyvyf-until the hiaghest of thelstrain

HAe—exChHatioh—Shanpe agjustea—at-eatntuneanesequencyH-dhththe-gnRestoi e staihn

NOTE The value of 150 microstrai (sinale neak) s only for test nurnoses and it is not direcths relateH to life
(singie—peak)is—ontytortest purposes—anaitis—not-airectiyretate pto—HH

Mqﬂeﬂey—f},—

by—copductor bending-strains:

) I - ; . XCHIRG . )
anH conductor veloecit \/ (neak value)l at the noint of the annlicationof the force:- (Pl =05
ahE-cohRaUctoV-eioChY Vv (pearkVatde,atthepoit-ottheappHeatHoR—-orthe1orce—— o

. / cosag—Where ¢ is the nhase anale between F and \) or from-the standind-wave
# V COSg;Waeregisthephaseangieoetween+~aha—v)-ortHomtme-StahaiRg-Wave

citation shall be adjusted at each tunable frequency f] to achieve:

0,2 m/s (0-p) antinode loop velocity V'

At each of these test frequencies the following shall be recorded:

Frequency f;;

Power dissipated by the damper P, shall be determined by either:

a) from the shaker determined either from the exciting force £ (0-p) and conductor

velocity V' (0-p) at the point of the application of the force ( P, =+FVcoso,,

@, is the phase angle between F and V). If Power method is used a correcti

end losses and conductor self-damping should be made
IEEE Std 664 [1] and IEC 62567,

where

on for

in accordance with
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b) or from the standing wave node and antinode amplitudes in accordance with
IEEE 664 [1]

— The conductor antinode peak-to-peak amplitude YJ in one of the loops near the
damper.

— Conductor self-damping may be added into the calculation, for span protected by
the damper, by the following formulae:

B=P+P

where

Pt' is the power dissipated by the damper and conductor;

P, is the power dissipated by the damper;

J

PC is the power dissipated by the conductor at the maximum protectable
conductor span length. Refer to IEC 62567.

e Acfeptance criteria

For each test frequency the power—input—P; dissipated R during the test shall exceg¢d the
assumed wind power input Pw,j which shall be calculated from the formula:

Y.
P, =L d‘b‘ffnc(jj

where

L is the maximum protectable conductor span length for the damper arrangement
under test as agreed between the purchaser and the supplier (m);

d is the conductor diameter (m);

fj is the frequency (Hz);

Yj is the conductor antinode peak-to-peak amplitude (m);

Y
fnc[—j] is\the wind power input function as given in Annex C, unless otherwise 3agreed

between the purchaser and the supplier.

The measured power dissipation values, if agreed between purchaser and supplier, shall then
be corrected by adding the amount of conductor self-damping corresponding to the difference
in length between the in-service span and the test span. Correction for the conductor self-
damping and the power dissipation at the span termination should be evaluated with
reference to IEC 62567.

NOTE-3 The total power dissipation measured in this test represents the sum of the power dissipation of the
damper, the mechanical self-damping of the length of conductor under test and the power dissipation at the span
termination. The in-service span lengths will typically be much higher than the length of conductor under test.
Therefore, the measured dissipation will be smaller than the dissipation in the in-service spans vibrating with the
same antinode amplitude as the test span. For high frequencies, the conductor self-damping in the in-service span
will contribute significantly to the total dissipation.-Fhe-measured-power—dissipation—values,—if agreed-between
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7.11.3.3 Field test

The field test shall be carried out on at least two spans of different lengths. The test spans
shall be selected between supports with suspension sets and shall be approximately level.
The purchaser shall specify or agree upon: the test duration, the measurements to be made
(bending amplitude or strain at the suspension clamp, wind velocity and direction, turbulence,
etc.), the instrumentation and transducers to be used and the way to follow for processing and
presenting the experimental data.

The specified field tests duration shall be extended if, during the test period, the occurrence
of wind perpendicular to the test spans with velocities in the range 0,5 m/s to 10 m/s, is
deemed to have been insufficient.

e Acfceptance criteria:

The alcceptance criteria shall take into consideration the measured bending amplituxes or
straing on the conductor. They shall be agreed between the purchaser and the sdpplier
makinpg reference to IEEE WPM, 31TP 65-156 [2], CIGRE, SC22 WGO04 [3}, CIGRE,|SC22
WG11-TF2 [4] , IEEE Std 1368 [5] or to equivalent publications.

7.11.3.4 Analytical method

The damper effectiveness shall be determined by means of‘Computer programs basled on
mathematical modelling.

NOTE [Sufficient evidence should be provided to demonstrate that the analytical method|being
used has been validated against laboratory results or field test results.

The plirchaser shall provide the following informyation where available:

— the length(s) of the span(s) to be considered;

— th¢ characteristics of the conductor:\type, stranding, mass per unit length, RTS;
— thg tensile load of the conductors;-the relevant temperature and ruling span;

— th¢ conductor self-damping;

— thg type of suspension clamp (conventional, AGS, etc.);

— thg¢ characteristics ofsarmor rods, if applied;

— the¢ terrain charagteristics (flat, coastal area, suburban area, etc.);

— the yearly distribution of the average wind velocity (average value for 10 min);

— th¢ characteristics of devices (for example warning spheres) attached to the congductor
anf their-in=span distribution.

o Acfceptance criteria:

The acceptance criteria shall take into consideration the calculated bending amplitudes or
strain on the conductor. They shall be agreed between the purchaser and the supplier making
reference to IEEE WPM, 31TP 65-156 [2], CIGRE, SC22 WG04 [3], CIGRE, SC22 WG11-TF2
[4], IEEE Std 1368 [5] or to equivalent publications.

7.12 Damper fatigue test
7.12.1 Test methods
Two alternative methods can be applied for the fatigue test:

— Swept frequency method
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— Resonant frequency method

Whereas the first method requires sweeping frequency and 100 million (108) cycles, the
second method excites vibration at—a each resonant frequency of the damper and
accumulates 10 million (107) cycles. The method to be applied shall be agreed between the
purchaser and the supplier.

The agreed method shall be carried out on each of three dampers which have first been
subjected to the damper characteristic test (7.11.2). Each damper shall be attached via its
clamp to a shaker controlled by a sinusoidal oscillator the output of which is variable in
frequency and amplitude. The attachment shall be by means of a bar or tube having
practically the same diameter as the conductor for which the damper is being installed. The
clamp|fastener shall be tightened on the bar or tube to the specified installation torque\

7.12.22 Swept frequency method

A freguency range of at least 0,18/d to 1,4/d — where d is conductor diametefin metres + shall
be coyered unless a narrower frequency range is agreed between the ‘purchaser a:rd the
supplier. Any automatic sweep rate not exceeding 0,2 decade/min in-the 'case of logafnithmic
sweepd and 0,5 Hz/s in the case of linear sweep may be used. The clamp velocity shall be held
constgnt at 0,1 m/s (single—peak 0-p). The damper shall be vibrated for 100 million| (108)

cycleg unless otherwise agreed between the purchaser and the,supplier.

NOTE |Some difficulties may arise during the test for frequencies below 5 Hz because the oscillationg of the
shaker may not be truly sinusoidal.

7.12.3 Resonant frequency method

Fhe tdst freauencv-shall be controlled-so-that it cortinuouslhycorresnonds-to-within+0 2z of
HHe1gStHequency-—-ShanOe-CoRtrorea—Sotiat - CeRtRHoUSTY-COHEeSPpOoRGS O WHHR—=u;o9—Z£0O1
the hibhest rasonant freauencvy of the damner (which mav chanae durina the test ha
tHe—HgeSt+HesSohRant equeRcyY o the—CaRper—WHGCH Ry —CHaRge—GuHRg e teSt e
vibratibn amnlitude of the shakar (sinale naak) shall ha 0 5 mm and the damner sHall he
VioaHph—ampHidGe o—te—SakelrSHhgiepea)—Snanr—oe v aRc—e—Caper——Sia—>0e
NOTE For this test it is of special -significance to-carrvyout the lona-term vibration loading—at -the oint of
NOHE= =or—ths—testtHis—oir-spectarSsightean to—earry—out—tne—tong A—Herattion—teaaihg—a ot

resonatce If reauired by the nurchaser{ the test freauency mav be recorded-in g digaram as g function of he load
resonaffce—reguireaby-thepurchasgrdnetestirequency-may-nerecoraea a-Glagram—as—atune of{he—oaa

Cond(ct fatigue tests at. §075 m/s (0-p) clamp velocity, at each resonant frequency [of the
dampIr, for a duration 05 million cycles if a 2-response damper, and 2,5 million cycles|if a 4-
respomse damper, shall be performed.

7.12.4 Acceptance criteria

fatigu¢ test.

The t;sts specified in 7.11.2.1, 7.8 and 7.9 shall be repeated after the termination [of the

The dampers-shal will pass the test if
— for each individual damper the corresponding resonant frequencies before and after the
test do not differ from each other by more than +20 %;

— values of damping power before and after test at the individual resonant frequencies do
not differ by more than +20 %;

— examination of the dampers shows that all strands of the messenger cable are unbroken;
— the acceptance criteria of 7.8 and 7.9 are met;

— the residual tightening torque of the clamp fastener is not less than 50 % of the original
value (i.e. half of the specified installation torque).
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NoTE The residual tightening torque (RTT) should be measured by means of a torque wrench
which is applied to the bolt and operated in the tightening direction. The RTT value is read on
the torque meter when the bolt begins to move.

Strain gauges\

eselel

Location of strain
measurement

Constant tension device

Rigid clamp Shak Termination
aker

Termipation \ Rigid—clamp \ \
/ /T:st conductor

Damper

[—11

'@« Freespanofconductor>30m 4/

IEC 1356/98

7.12.5 Fatigue test method - for_spiral aeolian vibration dampers (SVD)

Fatigue test for spiral damper_stiall be conducted on a test span. For this test, one dgmper
should be installed, according to'the supplier’'s recommendation, on the appropriate confductor.
The tést span length shouid be a minimum of 20 m at a tension of 20 % RTS. Thle end
terminations can be stapdard fittings such as compression, bolted or helical fittingg. The
termination is allowed\ to articulate. After the installation of the damper, the condugtor is
vibrat¢d at a resonant/frequency between 0,4/d and 1,4/d where d is the conductor digmeter
in mejtres. The .éxcitation velocity should be 0,075 m/s (0-p) antinode loop veloc|ty for
10 million (107)&ycles.

o Acfeptanee criteria

thickness of the damper is acceptable. No damage of the conductor is acceptable.


https://iecnorm.com/api/?name=990a2a0d8a16799f919f163fb6fc836e

IEC 61897:2020 RLV © IEC 2020 - 25—

Annex A
(normative)

Minimum technical details to be agreed between purchaser and supplier

Reference subclause Test option Details to be agreed
6.2.3 Sampling, acceptance O Inspection by variables Inspection level, AQL, sampling instruction
criteria O Inspection by attributes Inspection level, AQL, sampling instruction
7.5 Clamp slip test Tolerance if breakaway bolts are used
7.6 sakaway-boli-test Tolerance
7.7 Jlamp bolt tightening test Tolerance if breakaway bolts are used
7.10 Qorona and radio O Voltage method Specified corona extinction voltage
interference voltage
(RIV) tests
NOTE Not applicable O Voltage gradient method Specified corona-extinction test voltagg
fgr earth wire dampers gradient
7.11 Damper performance O Variant A Limits of damper characteristics
tgsts
O Laboratory test | Conductor tension + others (see 7.11.3.2)
O Variant B | O Field test Conductor tension + others (see 7.11.3.3)
O Analytical meth. [‘Conductor tension + others (see 7.11.3.4)
7.12 Damper fatigue test O Swept frequency method
O Resonant frequency method
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Annex B
(informative)

Examples of graphs relevant to damper characteristic test
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Figure B.1 — Examples of graphs relevant to damper characteristic test
(damper with two resonant frequencies)
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Annex C
(normative)

Wind power input curve

10
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IEC

Key

Y is the conductor antinode amplitude peak-to-peak (m)

d is the conductor diameter (m)

Figure C.1 — Wind power input curve
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In order to minimize errors in reading off values of fnc(j] from Figure C.1 the following

formula shall be used:

AT
fnc il

where

oy
d

ay = -{0,491949

a; =-|11,8029
a, = -|43,5532
az = -|78,5876
a, = /86,1199
as = -|58,1808
ag = —|23,6082
a; = -|5,26705

ag = -{0,495885
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Annex D
(informative)

Description of HT conductors as given in CIGRE TB 695-2017 [6]

Type O
Conductors designed for a maximum continuous operating temperature of 95 °C.

Type 1

CondJctors consisting of a strength member made of steel, coated steel, or steeQI:
th

an enjvelope for which the high temperature effects are mitigated by means
resistgant aluminium alloys.
Q‘lx

Type 2 (1/

CondJctors consisting of a strength member made of steel, coate g@ eI or steel allo

an enpelope for which the high temperature effects are miti

aluminium. \Q/
Type 3 Q

Condyctors consisting of a metal-matrix composite{ C) strength member, and an en

for whlich the high temperature effects are mitigq@
alloys

%
&

Type 4 $
.\@

Conddctors consisting of a ponm -matrix composite (PMC) strength member,

aluminjium or thermal- reS|stant

by means of thermal-resistant alun

a

y, and
brmal-

y, and

by means of anpealed

elope
hinium

hd an

envelgpe for which the high KE?%ﬁyerature effects are mitigated by means of annpealed

inium alloys for HTLS applications.

@
oS

O
D
\<</Q
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OVERHEAD LINES -

REQUIREMENTS AND TESTS FOR AEOLIAN VIBRATION DAMPERS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

2)

3)

4)

5)

6)

7)

8)

9)

all

inte
this
Tec
Pub)
in t
gov

with| the International Organization for Standardization (ISO) in accordance with €onditions determ
agrgement between the two organizations.

The
con
inte

IEC

Pub)
mis

In grder to promote international uniformity, IEC National €Committees undertake to apply IEC Publ

tran

between any IEC Publication and the corresponding natienal or regional publication shall be clearly indi

the

IEC
ass
sery

All |

No

mery
othg
exp
Pub)

Atte
indi
Atte
patq

Intern
lines.

hational electrotechnical committees (IEC National Committees). The object of IEC is to
national co-operation on all questions concerning standardization in the electrical and electronic-fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to 3
ication(s)”). Their preparation is entrusted to technical committees; any IEC National Ceommittee inf
he subject dealt with may participate in this preparatory work. International, governmental ar
brnmental organizations liaising with the IEC also participate in this preparation. |IEC collaborates

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

ications is accurate, IEC cannot be held responsible for the ‘way in which they are used or
nterpretation by any end user.

pparently to the maximum extent possible in their national and regional publications. Any div

atter.

itself does not provide any attestation of conformity. Independent certification bodies provide co
bssment services and, in some areas, acces$ to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification ,bodies.

sers should ensure that they have the latest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual exps
hbers of its technical committees-and IEC National Committees for any personal injury, property daf
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
ications.

ntion is drawn to the-Normative references cited in this publication. Use of the referenced publicd
Epensable for the cercect application of this publication.

ntion is drawn to the possibility that some of the elements of this IEC Publication may be the su
nt rights. IEG,shall not be held responsible for identifying any or all such patent rights.

htional "Standard IEC 61897 has been prepared by Technical Committee 11: Ovs

romote
Ids. To
Cations,
s “IEC
erested
d non-
closely
ned by

hational
rom all

Publications have the form of recommendations for international tse”and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to-ensure that the technical content

of IEC
for any

cations
brgence
ated in

formity

for any

rts and
hage or
ps) and
er IEC

tions is

bject of

rhead

This second edition cancels and replaces the 1irst edition published in 1998. This edition
constitutes a technical revision.

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

a)
b)

c)
d)

e)

Consider, in addition to Stockbridge type aeolian vibration dampers, also spiral aeolian
vibration dampers and elastomeric aeolian vibration dampers.

Consider the application of dampers on high temperature conductors, specifying additional
high temperature tests in clamp slip tests.

Simplify the procedure of the damper effectiveness evaluation.

Introduce test at low temperature on fastener components such as break away bolts and
conical spring washers.

Include figures showing the test arrangements for the main mechanical tests.
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The text of this standard is based on the following documents:

FDIS

Report on voting

11/266/FDIS

11/273/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

The committee has decided thatthe contents of this document Wit Temain unchanged U
stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data teld

the specific document. At this date, the document will be

e re¢onfirmed,
. wilhdrawn,
o replaced by a revised edition, or

e amended

til the
ted to
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OVERHEAD LINES -

REQUIREMENTS AND TESTS FOR AEOLIAN VIBRATION DAMPERS

1 Scope

This document applies to aeolian vibration dampers intended for single conductors or earth
wires or conductor bundles where dampers are directly attached to each subconductor.

The p

suppo

In some cases, test procedures and test values are left to agreement between the pur¢h

and th

Annex

Throu
condu

2 N

The fq
conter
cited §
any af

rting optical cables (ADSS)).

e supplier and are stated in the procurement contract.

A lists the minimum technical details to be agreed between purchaser and suppligr.

ctors or earth wires.

brmative references

t constitutes requirements of this document. For dated references, only the ¢d
pplies. For undated references, the fatest edition of the referenced document (inglu
nendments) applies.

IEC 6

Overhead lines

IEC 6

IEC 6

IEC 6

IEC 61
condu

050(466):1990, International~ Electrotechnical Vocabulary (IEV) — Chapten

888:1987, Zinc-coated steel wires for stranded conductors
284:1997, Oveérhead lines — Requirements and tests for fittings

854, Overhead lines — Requirements and tests for spacers

ctors

irchaser may adopt part(s) of this document when specifying requirements for\ gables
differgnt from those mentioned above (e.g. optical ground wires (OPGW), all digleetrif

self-

aser

jhout this document, the word “conductor” is used when\the test applies to dampérs for

llowing documents are referred to in the,text in such a way that some or all their

ition
ding

466:

P567.2013, Overhead lines — Methods for testing self-damping characteristfjcs of

ISO 1461:2009, Hot dip galvanized coatings on fabricated iron and steel articles —
Specifications and test methods

ISO 2859-1:1999/AMD1:2011, Sampling procedures for inspection by attributes — Part 1:
Sampling schemes indexed by acceptable quality limit (AQL) for lot-by-lot inspection

ISO 2859-2:1985, Sampling procedures for inspection by attributes — Part 2: Sampling plans
indexed by limiting quality level (LQ) for isolated lot inspection

ISO 3951-1:2013, Sampling procedures for inspection by variables — Part 1: Specification for
single sampling plans indexed by acceptance quality limit (AQL) for lot-by-lot inspection for a

single

quality characteristic and a single AQL
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ISO 3951-2:2013, Sampling procedures for inspection by variables — Part 2: General
specification for single sampling plans indexed by acceptance quality limit (AQL) for lot-by-lot
inspection of independent quality characteristics

ISO 9001:2015, Quality management systems — Requirements

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-466 apply, as
well as the following.

ISO a
addre
e |E
e |S
3.1

stock
devicq

attachment, attachable to a conductor, for the purpose of damping aeolian vibration

3.2
spiral
SVD
devicq
aeolia

3.3
elastd
devicHq
clamp
aeolia

3.4
high ¢
HTC

condu
over 9

3.5

nd IEC maintain terminological databases for use in standardization at the “fol
5Ses:

C Electropedia: available at http://www.electropedia.org/
D Online browsing platform: available at http://www.iso.org/obp

bridge-type aeolian vibration damper
comprising a steel cable with a weight at each end and ohe bolted clamp or a heli

aeolian vibration damper

h vibration (these are commonly used on earth wires, OPGW and ADSS cables)

meric aeolian vibration damper.
comprising suspended weights connected to elastomeric articulations and one

h vibration

emperature conductors

ctors which (are’ designed to have a maximum continuous operating tempe
5 °C

maxi

condugtortemperature specified by the manufacturer and measured at the outer wire lay

um\continuous operating temperature

owing

cal rod

made of helical plastic which wraps around' the conductor for purposes of damping

bolted

or a helical rod attachment; attachable to a conductor for the purpose of damping

rature

ers

4 General requirements

4.1

Design

The damper shall be designed so as to

— da

mp aeolian vibration;

— withstand mechanical loads imposed during installation, maintenance and specified
service conditions;

— avoid damage to the conductor under specified service conditions;

— be

capable of being removed and re-installed without damage to the conductor;
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— be free from unacceptable levels of corona and radio interference under all service
conditions, when installed on phase conductors;

— be suitable for safe and easy installation. The clamp design shall retain all parts when
opened for attachment to conductor. Furthermore, the clamp design shall be such that the
damper, during installation, can be suspended on the conductor before tightening the
clamp;

— ensure that individual components will not become loose in service;

— maintain its function over the entire service temperature range;

— avoid audible noise;

vent water collection.

Other
but wh

- ve
- ea
In the

eleme
effecty

4.2

The m

4.3

Damp
contra

4.4

In add
ends
for ho

4.5

The d
smoot

4.6

desirable characteristics which are not essential to the basic functions of the d
ich may be advantageous include:

rification of proper installation from the ground;

5y installation and removal from energized lines.

case of vibration dampers for conductors or earth wires containing integral fibrg
hts (or an externally applied optical cable wrapped around the earth wire) the pd
of the damper on these fibre optic elements should be ac€ounted for.

Materials

aterials shall conform to the requirements of IEC \61284.

Mass, dimensions and tolerances

br mass and significant dimensions, ineluding appropriate tolerances, shall be sho
ct drawings.

Protection against corrosion

ition to the applicable requirements of IEC 61284, the messenger cable (includi
vhen exposed) shall beprotected against corrosion, e.g. in accordance with IEC
dip galvanized steel wire.

Manufacturing-appearance and finish

h and all-edges and corners well-rounded.

Marking

amper

optic

ssible

wn on

ng cut
50888

ampers shdll-be free of defects and irregularities; they shall have all outside suffaces

The f

ting marking requirements or [EC o1Zo4 shall be applied 1o all clamp asse

mblies

including those using breakaway bolts. On spiral dampers, the markings should be on the
plastic rod.

4.7

Installation instructions

The supplier shall provide a clear and complete description of the recommended installation
procedure including in-span positions.

5 Q

uality assurance

A quality assurance programme taking into account the requirements of this document can be
used by agreement between the purchaser and the supplier to verify the quality of the

vibrati

on dampers during the manufacturing process.
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Detailed information on the use of quality assurance is given in a system as per ISO 9001 or
similar.

It is recommended that test equipment used to verify compliance to this document is routinely
maintained and calibrated in accordance with a relevant quality standard.

6 Classification of tests

6.1
6.1.1

Type tests
__General

Type fests are intended to establish design characteristics. They are normally made. ong

repeat
results

6.1.2

Damp

Unles
identid

of type tests are recorded as evidence of compliance with design requirements.

Application

brs shall be subjected to type tests as per Table 1.

5 otherwise specified, each type test shall be performed on‘three test samples whi
al in all essential respects with dampers to be supplied under contract to the purc

All units shall pass the tests.

The d
may b

6.2

6.2.1

e used in subsequent tests.

Sample tests

General

Sample tests are required to verify- that the dampers meet the performance specificati

the ty
workn

6.2.2

Damp

The s
purch

mples\{o-be tested shall be selected at random from the lot offered for acceptanc
ser(has the right to make the selection.

e and

ed only when the design or the material of the damper components is changed. The

ch are
haser.

bmpers used for tests during which no damage occurs to the units or their compgnents

bns of

pe test samples. In addition, they are intended to verify the quality of material and
anship.

Application
brs shall be.subjected to sample tests as per Table 1.

. The

The d
may b

6.2.3

e used in subsequent tests.

Sampling, acceptance criteria

ampers used for tests during which no damage OCcCurs to the units or their components

The sampling plan procedures according to ISO 2859-1 and ISO 2859-2 (inspection by
attributes) and 1SO 3951 (inspection by variables) and the detailed procedures (inspection
level, AQL, single, double or multiple sampling, etc.) shall be agreed between the purchaser

and th

e supplier for each different attribute or variable.

NOTE Sampling inspection by variables is an acceptance sampling procedure to be used in place of inspection by
attributes when it is appropriate to measure on some continuous scale the characteristic(s) under consideration. In
the case of failure load tests and similar expensive tests, better distinction between acceptable quality and
objective quality is available with acceptance sampling by variables than by attributes for the same sample size.
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The purpose of the sampling process may also be important in the choice between a variables or attributes plan.
For example, a purchaser may choose to use an attributes acceptance sampling plan to assure that parts in a
shipment lot are within a required dimensional tolerance; the manufacturer may make measurements under a
variables sampling plan of the same dimensions because he is concerned with gradual trends or changes which
may affect his ability to provide shipment lots which meet the AQL.

6.3 Routine tests
6.3.1 General

Routine tests are intended to prove conformance of vibration dampers to specific
requirements and are made on every damper. The tests shall not damage the dampers.

6.3.2 Application and acceptance criteria

Whold lots of dampers may be subjected to routine tests. Any damper which does{not'cqnform
to therequirements shall be discarded.

6.4 |Table of tests to be applied

The fgllowing Table 1 indicates the tests which shall be performed, ‘Fhese are marked with
an "X'in the table.

HoweyYer, the purchaser may specify additional tests which\are included in the table and
markeld with an "O".

Units Jor components damaged during the test shally'be excluded from the delivery fo the
custorer.

Table 1 — Testsion dampers

Sublclause Test Type Sample Routine
test test test

7.1 Visual examination X X d
7.2 Verification of dimensions; materials and mass X
7.3 Corrosion protection tests X X
7.4 Non-destructive, tests O o} g
7.5 Clamp slipltest X (6]
7.6 Breakaway bolt test X X
7.7 Clamp bolt tightening test X X
7.8 Attachment of weights to messenger cable X X
7.9 Attachment of clamp to messenger cable test X X

110 Corana and radio interference valtage (RIV) tests?) X

7.1 Damper performance tests

7.11.2 — Damper characteristic test X O

7.11.3 — Damper effectiveness evaluation

7.12 Damper fatigue test

) Not applicable for earth wire dampers.

e The supplier should state in the tender quality plan, or other tender documentation, which testing is
already complete (i.e. which type tests) and which tests (sample or routine) are included in the tender,
subject to the approval or change required by the purchaser.

. If conical washers are used on bolted clamps, embrittlement tests shall be performed in accordance with
clause 7.5.2.2 of IEC 61854:2019.
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7 Test methods

71 Visual examination

Type tests shall include visual examination to ascertain conformity of the dampers in all
essential respects, with the manufacturing or contract drawings. Deviations from the drawings
shall be subject to the approval of the purchaser and shall be appropriately documented as an
agreed concession.

Sample tests and, if required, routine tests shall include visual examination to ensure
conformity of manufacturing process, shape, coating and surface finish of the damper with the
contrget-drawings—Partictutar—attent at-be—giventomarkingsrequired—= o-the—finish of
surfaces which come into contact with the conductor. The sample test procedurg and
accepfance criteria shall be agreed between the purchaser and the supplier.

For dampers subjected to corona type test, the sample test shall includeca lcomparigon of
shape| and surface finish with one of the corona type test samples when specified by the
purchaser.

7.2 |Verification of dimensions, materials and mass

Type Bnd sample tests shall include verification of dimensiehs to ensure that dampefs are
within|the dimensional tolerances stated on contract drawings. The purchaser may chopse to
witnegs the measurement of selected dimensions or maysinspect the supplier's documentation
when fhis is available.

Type gnd sample tests shall also include verification of materials to ensure that they [are in
accordance with contract drawings and documents. This verification shall normally be qarried
out By the purchaser inspecting the sdpplier's documentation relating to mpterial
specif|cations, certificates of conformity or other quality documentation.

The tgtal mass of the damper complete with all its components shall comply with the| mass
showr| on the contract drawing (withitrgiven tolerances).

7.3 |Corrosion protection (tests
7.3.1 Hot dip galvanized components (other than messenger cable wires)

Hot dip galvanized\components other than messenger cable wires shall be tested in
accordance with the'requirements specified in ISO 1461.

The coatingthicknesses shall conform to Tables 3 and 4 of ISO 1461:2009, unless otherwise
agreed between purchaser and supplier. However, for the purpose of this document, Taples 3
and 4| in{ASO 1461:2009 shall apply to the following categories of items (and nota}o the
categories spectfied Im ISO 146 T).

Table 3: Coating thickness on all samples except

— washers;

— threaded components;

— small parts which are centrifuged (significant surface area <1 000 mm?2).
Table 4: Coating thickness on

— washers;

— threaded components;

— small parts which are centrifuged (significant surface area <1 000 mm?2).
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7.3.2 Ferrous components protected from corrosion by methods other than hot dip
galvanizing

Ferrous components protected from corrosion by methods other than hot dip galvanizing shall
be tested in accordance with the requirements of relevant IEC/ISO standards agreed between
purchaser and supplier.

7.3.3 Hot dip galvanized messenger cable wires

Hot dip galvanized messenger cable wires shall be tested in accordance with the
requirements specified in IEC 60888.

7.4 Non-destructive tests

The pprchaser shall specify or agree to relevant test methods (ISO or other) and“@cceptance
criterig. Examples of non-destructive tests are as follows:
— m4dgnetic test;

— edfy current test;

— radiographic test;

— ultrasonic test;
- p

— dyg penetrant test;

=

¢of load test;

— hafdness test.
7.5 |[Clamp slip test

The test shall be performed using the caenductor for which the clamp is intended. The
condugptor shall be "as new", i.e. free of. any deterioration or damage. The minimum free
length| of test conductor between its terminating fittings shall be 4 m. The conductor shall be
tensioped to 20 % of its rated tensile strength. Precautions shall be taken to avoid bird¢aging
of the|conductor.

The clamp shall be installed™ in accordance with the supplier's instructions on a different
portion of conductor for each test. In the case of breakaway bolts, the installation torqu¢ shall
be the nominal breakaway\torque minus the specified tolerance (see 7.6).

The use of other «conductors, or conductor lengths or tensions may be agreed begtween
purchaser and supplier.

By mdans of-a suitable device a load coaxial to the conductor shall be applied to the damper
clamp| as,indicated in Figure 1. The load shall be gradually increased (not faster than 100 N/s)
until if reaches the load given in Table 2 or the load agreed between purchaser and supplier.
This load shall be kept constant for 60 s. Then the load shall be gradually increased until
slippage of the clamp occurs. The value of slip load shall be recorded.

For the slip test conducted on High Temperature Conductors (HTC) using Stockbridge and
elastomeric dampers only, the parameters are the same as for standard conductors. After
installing the clamp at ambient temperature, the conductor shall be electrically heated up to
the maximum continuous operating temperature as specified by the conductor manufacturer
and kept constant at this temperature for 0,5 h. The conductor tension load shall be kept
constant at 20 % RTS. Then the slip test shall be performed at maximum continuous
operating temperature as described above.

For the type test, an additional thermal process of the conductor shall be performed.
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A new clamp shall be fixed at ambient temperature on the conductor which is tensioned to 20 %
of RTS. It is permitted to fix several clamps on the same setup to reduce expenditure of time.
The distance between the clamps shall be at least 300 mm.

Then the conductor shall be electrically heated up to the maximum continuous operating
temperature as specified by the conductor manufacturer and kept constant at this temperature
for 1h.

Afterwards the temperature shall decrease to at least ambient temperature plus 5 °C. These
cycles shall be carried out four times. At the end of the fourth cycle, after decreasing the
temperature to ambient values the slip load test shall be performed. For the complete test run
the temst i

Clampg slip shall be considered as having occurred when a slip distance of 1 mi-for polted
clampp and 2,5 mm for helical attachments is measured.

Damper clamp

Test load Conductor tension

— B—>

Minimum length = 4m

IEC
Figure 1 — Test arrangement for.longitudinal slip tests

Table 2 — Load criteria (for standardiand high temperature conductors)

Specified minimum load/Maximuth slip

Damper Conductor diameter Attachment Load Movemgnt
kN mm
Stockhridge or <19 mm Bolted 1,25 1,0
Elastoeric
Stockyridge or > 49 mm Bolted 2,5 1,0
Elastoferic ’ ’
Eltocktndg_e or All Helical 1,0 2,5
astomeric
Spiral Hamper' All Helical 0,1 2,5

" Only for standdrd conductors.

Acceptance criteria

No movement of the clamp relative to the conductor greater than shown in Table 2 shall occur
at or before the end of the specified minimum load for 60 s. Surface flattening of the outer
strands of the conductor is acceptable. If armor rods are used under the clamp, slippage of
the armor rods relative to the conductor is considered as clamp slippage.

7.6 Breakaway bolt test

The breakaway bolt or breakaway cap, if used, shall be tested by applying increasing torque
to the breakaway portion of the bolt or the cap until it breaks away. The test shall be carried
out at ambient temperature.

Precaution shall be taken on a constant continuous circular motion of the torque wrench and a
perpendicular angle between torque wrench and bolt head.
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The breakaway torque shall be recorded.
e Acceptance criteria:

The breakaway torque shall be within the tolerance specified by the supplier.
If no tolerance is specified, the range shall be nominal installation torque plus/minus 10 %.

For countries where ambient temperature below 0 °C can be expected, it is recommended to
repeat the tests on breakaway bolts and breakaway caps at the temperature corresponding to
the average temperature of the coldest month.

The specimens shall be kept for at least 1 h in an appropriate cooling device prior-thg test.
During the break away test the temperature should be measured and recorded. The
tempefrature during the test shall not increase more than 10 °C from cnitial dooling
tempefrature.

7.7 |Clamp bolt tightening test

The tgst shall be performed by installing the clamp on a length of the*conductor for which the
dampIr is intended. In case not available, an equivalent conductor,or a tube of same digmeter
can be used. If the damper is to be used for two or more sizes{ortypes of conductor, then the
clamp| shall be tested on each conductor unless the purchaser agrees to test oh one
condugtor only.

The bplts or nuts shall be tightened to a torque 10 % above the specified installation forque
with a| calibrated torque wrench. Clamps with breakaway bolts or breakaway caps shall have
the breakaway portion of the head removed prior to the test and shall be tightened|[10 %
above|the specified installation torque.

e Acfeptance criteria

The tHreaded connection shall remainyserviceable (by hand) for three subsequent installations
and removals and all components, of the clamp shall be without any mechanical deforgation
or cragks. No plastic deformation.shall occur to the conductor inside the clamp.

Lastly] the torque shall be increased to either twice the specified installation value pr the
maximum torque value-recommended by the bolt supplier, whichever is lower. This in¢grease
shall mot result in any ;breakage of threaded parts or other components of the clamp ¢r any
crackg. The bolt shall-be able to be removed from the clamp without any failure.

Plasti¢ deformation is permitted.

7.8 |Attachment of weights to messenger cable test

On an assembled damper a tensile load shall be applied between the weights coaxial with the
messenger cable, as indicated in Figure 2. The load shall be gradually increased (100 N/s
maximum) until it reaches 5 kN (specified minimum slip load). This load shall be kept constant
for 60 s.

The load shall then be increased slowly until one weight has been pulled free of the
messenger cable. The maximum load obtained during this process shall be recorded, for
information purposes only.

e Acceptance criteria

No relative movement greater than 1 mm between each weight and the messenger cable shall
occur at or before the end of the application of 5 kN for 60 s.
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It may be necessary to remove the load before measuring the distance between the weights,
i.e. when the elastic stretch of the messenger cable results in an apparent movement of the
weights along the messenger cable.

Damper weight Damper weight

Test load > \ / < Test load
—g C D) 3—

7.9

A tens

the megssenger cable, as indicated in Figure 3. The load shall be gradually-increased (1
um) until it reaches 1,5 kN (specified minimum slip load). This‘\load shall b¢ kept

maxin
consty

The Ig
cable.
purpo

e Ac

No md
or bef

7.10

The tg

7.11

Attachment of clamp to messenger cable test

ile load shall be applied between the messenger cable and the clamp_body, coaxi

vement of the clamp relative to the messenger cable greater than 1 mm shall og
pbre the end of the application of 1,5 kN for 60°s.

Damper clamp

Test load
N
IEC

Figure 3 — Test arrangement for attachment of clamp to messenger cable test

Corona andradio interference voltage (RIV) tests

sts shall-be performed in accordance with Clause 14 of IEC 61284:1997.

Damper performance tests

7.11.1

igure 2 — Test arrangement for attachment of weights to messenger cable test

bl with
DO N/s

enger

nt for 60 s.

ad shall then be increased slowly until the clamp has been\pulled free of the mes{

The maximum load obtained during this process shallvbe recorded, for information
bes only.

ceptance criteria

cur at

—Performance testvartants

Two performance test variants are specified in conjunction with their respective acceptance
criteria. The purchaser shall specify or agree to the variant to be applied.

a) Variant A

During type and sample tests, the damper characteristic test (see 7.11.2) is executed and the
results are compared with the acceptance criteria and limits established by the purchaser.

This variant does not require the damping effectiveness evaluation (see 7.11.3) because this
was taken into account when establishing the lower and upper limits.

b) Va

riant B

During type tests the damper characteristic test (see 7.11.2) is performed on three samples.
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The damper effectiveness of the type test samples is then checked by one of the three
methods described in 7.11.3 (damper effectiveness evaluation). If these three samples meet
the acceptance criteria as per 7.11.3, their characteristics may be used as a reference for the
future checking of the characteristics of the same damper type, e.g. in sample tests.

For sample testing, the damper characteristic test (see 7.11.2) shall be performed and the
results compared with the characteristics obtained during “type tests” (see Table 3).

7.11.2 Damper characteristic test

7.11.2.1 Stockbridge or elastomeric dampers only

The damper shall be attached via its clamp to a shaker controlled by a sinusoidal aoscjllator,
as shown in Figure 4, the output signal of which is variable in frequency and amplityde. A
frequgncy range of 0,18/d to 1,4/d — where d is the conductor diameter in metres. — shall be
covergd unless a narrower frequency range is agreed between the purchaser and the sdpplier.
Any aptomatic sweep rate not exceeding 0,2 decade/min in the case of logarithmic gweep,
and 0,5 Hz/s in the case of linear sweep, may be used. Alternatively, the frequency range may
be coyered step by step (maximum step intervals of 0,5 Hz below 10 Hz)y1 Hz between|10 Hz
and 100 Hz and 2 Hz above 100 Hz) with stability of result being checked at each freqliency.
The clamp velocity shall be held constant at 0,1 m/s (0-p).

NOTE |[Some difficulties may arise during the test for frequencies below“5“Hz because the oscillationd of the
shaker may not be truly sinusoidal.

A logari{thmic sweep rate of 0,2 decade/min means that after 1 minghe\frequency is 10%2 times the initial frgquency
and 10 times the initial frequency after 5 min.

The rgsults of the test shall be graphs of

e Damper impedance Zv (ratio between force’ /' and velocity V' at the damper clamp));

e Phase angle ¢, between force F' and’velocity V' at the damper clamp;
e Dgmper power dissipation P, :%F Veoso,;
againgt frequency.

OR

F
e Ddmper dynamic stiffness — (ratio between force /' and displacement u at the damper
u

clgmp);

e Phase angle ¢, between force F' and displacement u# at the damper clamp;

F .
e Damper power dissipation P =7xf— u’ sing, where f is frequency, [ is the peak
u
force, U is peak displacement;

against frequency.
Examples of graphs are illustrated in Annex B.

If specified by the purchaser, the test results can be presented in a different manner, provided
that the above-mentioned characteristics can be derived from these results.

When variant B is used, from the last of the above graphs the frequencies f; and power
dissipation values P; corresponding to the resonances of the damper shall be recorded. The
following designations are used for convenience of reference in this standard:
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ith :
f; ith resonant frequency;

P power dissipated by the damper at f;.

During type tests the following values shall be determined from the results from the tested
dampers:

ﬁ min
.f; max

the lowest f; value obtained for the dampers tested;

the highest f; value obtained for the dampers tested;

1

Ymin [ TNE TOWEST I, obtained for the dampers tested;
P, | the highest P. obtained for the dampers tested;
for all[resonant frequencies of the dampers.
e Acceptance criteria
Table 3 — Acceptance criteria
Variant A Variant B
Type For all frequencies the phase angle ¢ and the No criterién since test results are only used|as
test damper power dissipation P shall stay between referencé for sample tests
the lower and the upper limits required by the
purchaser
Sampfe | For all frequencies the phase angle ¢ and the In‘sample tests the resonant frequencies f; and
test damper power dissipation P shall stay between the corresponding power values P, shall be
the lower and the upper limits established by the* | getermined and compared with the values f] .
min’
purchaser J: max’ Pi min @nd P, .. obtained from the dafnper
characteristic type test (see above).
The damper shall meet the sample test
requirement if, for each damper, the following
applies:
0’8f;min < f < 1’ 2fimax
0’ 8Pimin < P < 1’ 2Pimax
For all resonant frequencies
NOTE |Guidance onythe measurement of power dissipation of aeolian vibration dampers in laboratory fests is
given il IEEE Std664 [1]1 which refers to the damper characteristic test as "forced response method" (see|Clause
4 of IERE Std 664:1993).
7.11.2.2{/ _High Temperature Conductors (HTC) — Elastomeric dampers only

The damper shall be attached via its clamp to a piece of conductor or tube. After installing the
damper at ambient temperature, the conductor/tube shall be electrically heated up to the
maximum continuous operating temperature as specified by the conductor manufacturer and
kept constant at this temperature for 0,5 h. Then the temperature shall decrease to ambient
temperature. This cooling and heating shall be carried out for four cycles. Then the damper
characteristic test shall be performed as described in 7.11.2.1. There shall be no change in
damper performance more than 10 % between standard conductor test and the high

tempe

rature conductor test.

1 Numbers in square brackets refer to the Bibliography.
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Damper under test

e

Load cell Load cell

Accelerometer

Shaker

./

7.11.3

7.11.3.

The e
of the
— lah
— fie

— an

[ —— |

IEC
Figure 4 — Test arrangement for damper characteristic, test

Damper effectiveness evaluation
1 Methods of evaluation

aluation of the effectiveness of dampers shall be carried out by means of one o
following methods:

oratory test;
d test;

blytical method.

The method(s) to be applied shall be agreed between the purchaser and the supplier.

7.11.3

.2 Laboratory test

The t¢st shall be performed using conductor(s) and tension(s) specified by the purc

Altern
accep

ance by the purchaser. The minimum free span length shall be 30 m. The span s

maintained at the specifiedtension for at least 24 h before starting the test.

A rigid
ends (
shake
first lo

f the spamand the damper and shaker shall be positioned as indicated in Figure
 shall beyinstalled in such a way that its connection to the conductor is located
op for-all frequencies to be employed.

An example of laboratory test span construction is shown in Figure 5.

more

haser.

htively, the supplier may,spropose conductor(s) and tension(s) for the test, sub#‘ect to

all be

clamp shall be’ installed to support rigidly (but not to tension) the conductor gt both

b. The
in the

Tens|

ion device Rigid clamp Accelerometer Accelerometer Rigid clamp Termination

Load cell

Shaker Damper under test

230 m

A
Y

Figure 5 — Example of test rig for laboratory test of damper effectiveness

IEC
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Although armor rods may be fitted around the conductor at suspension points in service,
these are normally omitted in this test to determine the performance of the damper alone. If
the purchaser wishes to include armor rods to simulate their actual line this is acceptable.

The damper or dampers shall be installed in accordance with the supplier's recommendations,
unless specified otherwise by the purchaser. This test is not intended for spiral aeolian

vibrati

on dampers

The test span shall be excited to achieve stable conductor motion at the frequencies for which
resonance occurs within the range 0,18/d to 1,4/d, where d is the conductor diameter in
meters, unless a narrower frequency range is agreed between the purchaser and the supplier.

A min
over
dissip

Guida
tests i
up, fo

The e

0,2m

At ead

o Frequency fj

e Po

a)

he frequency range indicated above. In frequency ranges at which the.\q
btion is the lowest, each tunable harmonic should be tested.

hce on the measurement of power dissipation of aeolian vibration dampérs-in labd
s given in |[EEE Std 664 [1]. It is recommended that the detailed procedures for s
monitoring and for controlling the tests are developed with referenée .to this docu

citation shall be adjusted at each tunable frequency f, to achieve:

s (0-p) antinode loop velocity V'

h of these test frequencies the following shall be recorded:

wer dissipated by the damper P, shall be determined by either:

from the shaker determined either\from the exciting force F (0-p) and con
velocity V' (0-p) at the point of.the*application of the force (Pj =1FVcoso,,
@, is the phase angle between F and V). If Power method is used a correct

end losses and conducter self-damping should be made in accordancs
IEEE Std 664 [1] and IEC.-62567;

or from the standing” wave node and antinode amplitudes in accordance
IEEE 664 [1]

damper;

— Conductor self-damping may be added into the calculation, for span protec
thexdamper, by the following formulae:

paced
nergy

ratory
etting
ment.

ductor
where

on for
with

with

— The conduyctor antinode peak-to-peak amplitude Y, in one of the loops nefr the

ed by

P_—P.pD

T 7 C
where
P is the power dissipated by the damper and conductor;

P, is the power dissipated by the damper;

PC is the power dissipated by the conductor at the maximum prote
conductor span length. Refer to IEC 62567.

e Acceptance criteria

ctable

For each test frequency the power dissipated E during the test shall exceed the assumed

wind power input P, which shall be calculated from the formula:
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Y.
423
B,=Ld f]fnc[jj

is the maximum protectable conductor span length for the damper arrang
under test as agreed between the purchaser and the supplier (m);

is the conductor diameter (m);

is the frequency (Hz);

ement

YJ.

finc [—]

The m

is the conductor antinode peak-to-peak amplitude (m);

,
—J is the wind power input function as given in Annex C, unless_Othérwise 3

between the purchaser and the supplier.

easured power dissipation values, if agreed between purchaser ‘and supplier, sha

be cofrected by adding the amount of conductor self-damping carresponding to the diff

in len
dampi
refere

NOTE

damper]
termina
Therefqg
same a
will con

7.11.3.

The fi
shall
The p
(bend
etc.),

gth between the in-service span and the test span. Carfection for the conducto
hg and the power dissipation at the span termination should be evaluateq
nce to IEC 62567.

The total power dissipation measured in this test represents the sum of the power dissipation
the mechanical self-damping of the length of conducter under test and the power dissipation at t
ion. The in-service span lengths will typically be much higher than the length of conductor und
re, the measured dissipation will be smaller than(the dissipation in the in-service spans vibrating
htinode amplitude as the test span. For high frequencies, the conductor self-damping in the in-servi
ribute significantly to the total dissipation.

3 Field test

bld test shall be carried out, on at least two spans of different lengths. The test
be selected between supports with suspension sets and shall be approximately
irchaser shall specify orjagree upon: the test duration, the measurements to be

he instrumentationtand transducers to be used and the way to follow for processir

presenting the experimental data.

The s
of win

pecified field-tests duration shall be extended if, during the test period, the occu
d perpendicular to the test spans with velocities in the range 0,5 m/s to 10 n

greed

| then
rence
r self-

with

of the
e span
er test.
vith the
Ce span

spans
level.
made

ng amplitude or strain at the suspension clamp, wind velocity and direction, turbulence,

g and

rrence
n/s, is

deemld to_have been insufficient.

e Acfeptance criteria:

The acceptance criteria shall take into consideration the measured bending amplitudes or
strains on the conductor. They shall be agreed between the purchaser and the supplier
making reference to IEEE WPM, 31TP 65-156 [2], CIGRE, SC22 WGO04 [3] , CIGRE, SC22

WG11

7.11.3

-TF2 [4], IEEE Std 1368 [5] or to equivalent publications.

.4  Analytical method

The damper effectiveness shall be determined by means of computer programs based on

mathe

matical modelling.

Sufficient evidence should be provided to demonstrate that the analytical method being used
has been validated against laboratory results or field test results.

The purchaser shall provide the following information where available:
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— the length(s) of the span(s) to be considered;

— the characteristics of the conductor: type, stranding, mass per unit length, RTS;
— the tensile load of the conductors, the relevant temperature and ruling span;

— the conductor self-damping;

— the type of suspension clamp (conventional, AGS, etc.);

— the characteristics of armor rods, if applied;

— the terrain characteristics (flat, coastal area, suburban area, etc.);

— the yearly distribution of the average wind velocity (average value for 10 min);
t

— th\ ceharactaricticne ~f Anviinne (far Avoamnla wwarninas on horac) attachad o

oo CteTTotrIoo— O O vVTC T oo o AT PTT vvunnunu TPTICTC oottt CTrect—to

he—eenrductor

anf their in-span distribution.
e Acfeptance criteria:
The acceptance criteria shall take into consideration the calculated bendinglamplitudes or
strain [on the conductor. They shall be agreed between the purchaser and the supplier making

reference to IEEE WPM, 31TP 65-156 [2], CIGRE, SC22 WG04 [3], CIGRE; SC22 WG11-TF2
[4], IEEE Std 1368 [5] or to equivalent publications.

7.12 |Damper fatigue test

7.12.1 Test methods
Two ajternative methods can be applied for the fatigue test:

— Swept frequency method
— Rdsonant frequency method

Wherdas the first method requires sweeping frequency and 100 million (108) cyclefs, the
seconfd method excites vibration at-each resonant frequency of the dampef and
accunjulates 10 million (107) cycles. The method to be applied shall be agreed betwegen the
purchaser and the supplier.

The agreed method shall be-carried out on each of three dampers which have firsf been
subjedted to the damper chardcteristic test (7.11.2). Each damper shall be attached pia its
clamp| to a shaker contrélled by a sinusoidal oscillator the output of which is vari1b|e in
frequgncy and amplitude. The attachment shall be by means of a bar or tube having
practi¢ally the same(diameter as the conductor for which the damper is being installed. The
clamp|fastener shalkbe tightened on the bar or tube to the specified installation torque.

7.12.2 Sweptfrequency method

A frequency’range of at least 0,18/d to 1,4/d — where d is conductor diameter in metres + shall
be cokered unless a narrower frequency range is agreed between the purchaser amd the
supplier. Any automatic sweep rate not exceeding 0,2 decade/min in the case of logarithmic
sweep and 0,5 Hz/s in the case of linear sweep may be used. The clamp velocity shall be held
constant at 0,1 m/s (0-p). The damper shall be vibrated for 100 million (108) cycles unless
otherwise agreed between the purchaser and the supplier.

NOTE Some difficulties may arise during the test for frequencies below 5 Hz because the oscillations of the
shaker may not be truly sinusoidal.

7.12.3 Resonant frequency method

Conduct fatigue tests at 0,075 m/s (0-p) clamp velocity, at each resonant frequency of the
damper, for a duration of 5 million cycles if a 2-response damper, and 2,5 million cycles if a 4-
response damper, shall be performed.
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Acceptance criteria

The tests specified in 7.11.2.1, 7.8 and 7.9 shall be repeated after the termination of the
fatigue test.

The dampers will pass the test if

— for each individual damper the corresponding resonant frequencies before and after the
test do not differ from each other by more than £20 %;

— values of damping power before and after test at the individual resonant frequencies do
not differ by more than £20 %;

- ex
— thd

— the
va

The rqg

is app
torqus

Amination of the dampers shows that all strands of the messenger cable are unbto
acceptance criteria of 7.8 and 7.9 are met;

residual tightening torque of the clamp fastener is not less than 50 % (©f the o
ue (i.e. half of the specified installation torque).

sidual tightening torque (RTT) should be measured by means of a’torque wrench
lied to the bolt and operated in the tightening direction. The R@T-value is read
meter when the bolt begins to move.

7.12.5 Fatigue test method - for spiral aeolian vibration dampers (SVD)

Fatigue test for spiral damper shall be conducted on a test' span. For this test, one d

should

The t

be installed, according to the supplier’s recommetidation, on the appropriate con
st span length should be a minimum of 20 {m“at a tension of 20 % RTS. Th

en;

riginal

which
bn the

amper
ductor.
e end

terminjations can be standard fittings such as compression, bolted or helical fittingg. The
terminfation is allowed to articulate. After the installation of the damper, the condu
vibrated at a resonant frequency between 0,4/@yand 1,4/d where d is the conductor digmeter

in me
10 mil

e Ac

No fa
thickn

res. The excitation velocity should *be 0,075 m/s (0-p) antinode loop veloc
ion (107) cycles.

ceptance criteria

lure of the damper at thecompletion of the test. Minor wear up to 15 % m
bss of the damper is acceptable. No damage of the conductor is acceptable.

ctor is

ty for

pterial
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Annex A
(normative)

Minimum technical details to be agreed between purchaser and supplier

Reference subclause Test option Details to be agreed
6.2.3 Sampling, acceptance O Inspection by variables Inspection level, AQL, sampling instruction
criteria O Inspection by attributes Inspection level, AQL, sampling instruction
7.5 Clamp slip test Tolerance if breakaway bolts are used
7.6 sakaway-boli-test Tolerance
7.7 Jlamp bolt tightening test Tolerance if breakaway bolts are used
7.10 Qorona and radio O Voltage method Specified corona extinction voltage
interference voltage
(RIV) tests
NOTE Not applicable O Voltage gradient method Specified corona-extinction test voltagg
fgr earth wire dampers gradient
7.11 Damper performance O Variant A Limits of damper characteristics
tgsts
O Laboratory test | Conductor tension + others (see 7.11.3.2)
O Variant B | O Field test Conductor tension + others (see 7.11.3.3)
O Analytical meth. [‘Conductor tension + others (see 7.11.3.4)
7.12 Damper fatigue test O Swept frequency method
O Resonant frequency method
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Annex B
(informative)

Examples of graphs relevant to damper characteristic test

D
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Figure B.1 — Examples of graphs relevant to damper characteristic test
(damper with two resonant frequencies)
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Annex C
(normative)

Wind power input curve

10

fnc (Y/d)
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IEC

Key

Y is the conductor antinode amplitude peak-to-peak (m)

d is the conductor diameter (m)

Figure C.1 — Wind power input curve
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Y.
In order to minimize errors in reading off values of fnc[jj from Figure C.1 the following

AT
fnc i

formula shall be used:

where

8
z= ZanX"
n=0

A0
d

ap = -{0,491949

as = —{11,8029
a, = -|43,5532
az = —|78,5876
a, = —{86,1199
as = —-{58,1808
ag = —|23,6082
az = —|5,26705

ag = —[0,495885
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Annex D
(informative)

Description of HT conductors as given in CIGRE TB 695-2017 [6]
Type 0
Conductors designed for a maximum continuous operating temperature of 95 °C.

Type 1

CondJctors consisting of a strength member made of steel, coated steel, or steel.alloy, and
an envelope for which the high temperature effects are mitigated by means‘of thgrmal-
resistant aluminium alloys.

Type 2

Conddctors consisting of a strength member made of steel, coated 'sieel, or steel alloy, and
an enpelope for which the high temperature effects are mitigated by means of anfealed
aluminium.

Type 3

CondJctors consisting of a metal-matrix composite (MMC) strength member, and an enyelope
for whiich the high temperature effects are mitigated'by means of thermal-resistant aluminium
alloys

Type 4

Conddctors consisting of a polymer-matrix composite (PMC) strength member, apd an
envelgpe for which the high temperature effects are mitigated by means of anfgealed
aluminium or thermal-resistant aluminium alloys for HTLS applications.
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LIGNES AERIENNES -
EXIGENCES ET ESSAIS APPLICABLES
AUX AMORTISSEURS DE VIBRATIONS EOLIENNES
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Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des~comités d'étud
travhux desquels tout Comité national intéressé par le sujet traité peut partigiper! Les organ
nationales, gouvernementales et non gouvernementales, en liaison avec I'lECs~participent également aux

inte

travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Nofmalisation (ISO), se
conglitions fixées par accord entre les deux organisations.
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inté

3) Les
com

4) Dans le but d'encourager I'uniformité internationale, les Comités/nationaux de I'lEC s'engagent, dans
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et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.
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Commission Electrotechnique Internationale (IEC) est une organisation mondiale de narmg
posée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). \L'IEC
t de favoriser la coopération internationale pour toutes les questions de normalisation dans/es dqg
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ossible, un accord international sur les sujets étudiés, étant donng¢’ que les Comités nationaux (
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Cette deuxiéme édition annule et remplace la premiére édition parue en 1998. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) intégration des amortisseurs de vibrations éoliennes en spirale et des amortisseurs de
vibrations éoliennes en élastomére, en plus des amortisseurs de vibrations éoliennes de
type Stockbridge;

b) prise en compte de l'application des amortisseurs sur des conducteurs haute température,
avec la spécification d'essais a haute température supplémentaires dans le cadre des
essais de glissement des pinces;
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c) simplification de la procédure d'évaluation de I'efficacité des amortisseurs;

d) introduction d'un essai a basse température sur les composants de fixation tels que les
boulons fusibles et les rondelles élastiques coniques;

e) ajout de figures représentant les montages d'essai des principaux essais mécaniques.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
11/266/FDIS 11/273/RVD

Le rap
abouti

Ce do

Le co
stabili
relativ|

e red

e SuU

port de vote indiqué dans Te fableau ci-dessus donne foufe information sur Te voig]
a l'approbation de cette norme.

cument a été rédigé selon les Directives ISO/IEC, Partie 2.

é indiquée sur le site web de I'lEC sous "http://webstore.iec;ch" dans les do
es au document recherché. A cette date, le document sera

onduit,

bprime,

e remplacé par une édition révisée, ou

e anj

endé.

ayant

mité a décidé que le contenu de ce document ne sera pas modifié“avant la date de

nnées



http://webstore.iec.ch/
https://iecnorm.com/api/?name=990a2a0d8a16799f919f163fb6fc836e

- 34 - IEC 61897:2020 © IEC 2020

LIGNES AERIENNES -
EXIGENCES ET ESSAIS APPLICABLES
AUX AMORTISSEURS DE VIBRATIONS EOLIENNES

1 Domaine d'application

L'achsg

spécif]
exemy

Dans
fourni

fourni

L'Anng¢xe A contient les informations techniques minimales~a convenir entre 'acheteuf
bseur.
e cadre du présent document, le mot "conducteur" est utilisé lorsque I'essai s'ap

Dans
aux af

2 R

Les d
des &€
s’appl
s'appl

IEC 6
Ligneg

IEC 6

IEC 6

teur peut adopter un ou plusieurs fragments du présent document lors
cation d'exigences concernant des cables différents de ceux mentionnés/ ci-dessy

certains cas, les procédures et valeurs d'essai sont convenues entre I'acheteu
bseur et sont indiquées dans le contrat d'approvisionnement.

hortisseurs pour conducteurs ou cables de‘garde.

bférences normatives

bcuments suivants cités dans le texte constituent, pour tout ou partie de leur co
xigences du présent document. Pour les références datées, seule I'édition
que. Pour les références(non datées, la derniére édition du document de réfq
que (y compris les éventuels amendements).

050(466):1990, ,Vocabulaire Electrotechnique International (IEV) - Chapitn
électriques

888:1987 /Fils en acier zingué pour conducteurs céblés

28471997, Lignes aériennes — Exigences et essais pour le matériel d'équipement

cteurs
s sont

de la
s, par

le les cables de garde optiques (OPGW, Optical Ground Wire) ou lescables optiques
autoporteurs entierement diélectriques (ADSS, All Dielectric Self-Supporting).

et le

et le

plique

htenu,
citée
rence

P 466:

IEC 6

o904, Lignes aeriennes — e£xigernces el essals applicables aux entretoises

IEC 62567:2013, Lignes électriques aériennes — Méthodes d'essai des caractéristiques

d'auto

-amortissement des conducteurs

ISO 1461:2009, Revétements par galvanisation a chaud sur produits finis en fonte et en acier
— Spécifications et méthodes d'essai

ISO 2859-1:1999/AMD1:2011, Regles d'échantillonnage pour les contréles par attributs —
Partie 1: Procédures d'échantillonnage pour les contréles lot par lot, indexés d'aprés le niveau
de qualité acceptable (NQA)

ISO 2859-2:1985, Régles d'échantillonnage pour les contréles par attributs — Partie 2: Plans
d'échantillonnage pour les contréles de lots isolés, indexés d'aprés la qualité limite (QL)
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ISO 3951-1:2013, Regles d'échantillonnage pour les contréles par mesures — Partie 1:
Spécification pour les plans d'échantillonnage simples indexés d'aprés une limite de qualité
acceptable (LQA) pour un contréle lot par lot pour une caractéristique qualité unique et une
LQA unique

ISO 3951-2:2013, Regles d'échantillonnage pour les contréles par mesures — Partie 2:
Spécification générale pour les plans d'échantillonnage simples indexés d'apres une limite de
qualité acceptable (LQA) pour le contréle Ilot par lot de caractéristiques qualité indépendantes

ISO 9001:2015, Systéemes de management de la qualité — Exigences

3 Teres et définitions

Pour Ies besoins du présent document, les termes et définitions donnés dans I'lEC'60040-466
ainsi que les suivants s'appliquent.

L'ISO [et I'lEC tiennent & jour des bases de données terminologiques destinées a étre ut|lisées
en nofmalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e ISP Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
amortlisseur de vibrations éoliennes de type Stockbridge
dispoditif constitué d'un cable en acier équipé d'un poids a chaque extrémité et d'une| pince
boulomnée ou d'une garniture en hélice, pouvant &tre fixé a un conducteur et destiné a gmortir
les viQrations éoliennes

3.2
amortlisseur de vibrations éoliennes en’spirale
SvD
dispoditif constitué d'un élément plastique en hélice qui s'enroule autour du conducteur et
dont Ia fonction est d'amortir les Vibrations éoliennes (dispositif couramment utilisé qur les
cablegq de garde, les cables QPGW et ADSS)

Note 1 |a l'article: L'abréviation®"SVD" est dérivée du terme anglais développé correspondant "spiral |aeolian
vibration damper".

3.3
amortisseur delvibrations éoliennes en élastomeére
dispogitif constitué de poids suspendus reliés a des articulations en élastomére et d'ung| pince
boulomnée-6ud'une garniture en hélice, pouvant étre fixé a un conducteur et destiné a gmortir
les viljrations éoliennes

3.4

conducteurs haute température

HTC

conducteurs congus pour avoir une température maximale en service continu supérieure
a95-°C

Note 1 a l'article: L'abréviation "HTC" est dérivée du terme anglais développé correspondant "high temperature
conductors".

3.5

température maximale en service continu

température du conducteur spécifiée par le fabricant et mesurée au niveau des couches de
fils extérieures
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4 Exigences générales

4.1 Conception
L'amortisseur doit étre congu de maniére a:

— amortir les vibrations éoliennes;

— supporter les charges mécaniques imposées pendant l'installation, la maintenance
conditions de service spécifiées;

— éviter une détérioration du conducteur dans les conditions de service spécifiées;

_ pc waolr atra dA
oH—et-e—ae

et les

— ne| présenter aucun niveau inacceptable d'effets couronne et de perturb
radioélectriques dans l'ensemble des conditions de service spécifiées;~" el
d'ipstallation sur des conducteurs de phase;

I'ensemble des piéces en place lorsque la pince est ouverte pour fixatioh au cond
Enl outre, la conception de la pince doit étre telle que, pendant l'ingtallation, I'amor
pujsse étre suspendu sur le conducteur avant serrage de la pincej;

— étre adapté a une installation simple et sécurisée. La conception de la pince doit maJntenir

— aspurer que les différents composants ne se desserrent pas en service;
— assurer sa fonction sur I'ensemble de la plage de températufes de service;
— prévenir tout bruit audible;

— empécher toute accumulation d'eau.

ations
cas

cteur.
isseur

La ligte suivante répertorie d'autres caractéristiques souhaitables qui ne sonf pas

indispgnsables aux fonctions élémentaires de” I'amortisseur, mais qui peuvent
intéregsantes:

— vérification de I'installation correcte depuis le sol;

— fagilité d'installation et de dépose sur‘les lignes sous tension.

Dans [le cas des amortisseurs de_vibrations destinés aux conducteurs ou céables de
contenant des éléments a fibrel-Optique intégrés (ou un cable optique appliqué a I'extér

enroullé autour du cable de garde), il convient de prendre en compte les éventuels eff
I'amortisseur sur ces éléments a fibre optique.

4.2 Matériaux

Les mptériaux doivent étre conformes aux exigences de I'lEC 61284.

4.3 Masse, dimensions et tolérances

étre

garde
eur et
bts de

La mpssé et les dimensions importantes de [|'amortisseur., v compris les tolén

ances

appropriées, doivent apparaitre sur les plans contractuels.

4.4 Protection contre la corrosion

Outre les exigences applicables de I'lEC 61284, le cable porteur (y compris les extrémités

coupées lorsqu'elles sont exposées) doit étre protégé contre la corrosion, par ex
conformément a I'lEC 60888 pour les fils en acier revétus par galvanisation a chaud.

4.5 Aspect et finition de fabrication

Les amortisseurs ne doivent présenter aucun défaut ni irrégularité; toutes les su
extérieures doivent étre lisses, et les arétes et coins doivent étre arrondis.

emple

rfaces


https://iecnorm.com/api/?name=990a2a0d8a16799f919f163fb6fc836e

IEC 61897:2020 © IEC 2020 - 37 -

4.6 Marquage

Les exigences de I'lEC 61284 concernant le marquage des raccords doivent étre appliquées a
I'ensemble des pinces équipées, y compris celles qui utilisent des boulons fusibles. Sur les
amortisseurs en spirale, il convient de placer les marquages sur la tige en plastique.

4.7 Instructions d'installation

Le fournisseur doit fournir une description claire et complete de la procédure d'installation
recommandée en indiquant la répartition des amortisseurs dans la portée.

5 ASBsurance qualite

Un prpgramme d'assurance qualité prenant en compte les exigences du présent document
peut étre utilisé par accord entre I'acheteur et le fournisseur afin de vérifier,la quali{é des
amortisseurs de vibrations pendant le processus de fabrication.

Les informations précises concernant l'usage de l'assurance qualitésont fournies dgns un
systéme conforme a I'lSO 9001 ou a une norme analogue.

Il est lecommandé d'assurer la maintenance et I'étalonnage des-appareils d'essai utilisép pour
vérifier la conformité au présent document en se référant a une~norme qualité pertinentsg.

6 Classification des essais

6.1 Essais de type
6.1.1 Généralités
L'objef des essais de type est d'établir les caractéristiques de conception. ll§ sont
généralement effectués une seule fois et répétés uniquement en cas de changemeﬁnt de

matérfau ou d'évolution de la conception des composants de I'amortisseur. Les résultafts des
essaig de type sont consignés afinsde démontrer la conformité aux exigences de conception.

6.1.2 Application

Les amortisseurs doivent étre soumis aux essais de type indiqués dans le Tableau 1.

Sauf sgpécification\contraire, chaque essai de type doit étre effectué sur trois échartillons
d'essdi identiques, en ce qui concerne toutes les caractéristiques importantes, aux
amortisseurs-gui doivent étre fournis a I'acheteur au titre du contrat.

Touteg les unités doivent satisfaire aux essais.

Les amortisseurs utilisés lors d'essais, ou aucune détérioration des unités ou de leurs
composants n'a été constatée, peuvent étre réutilisés pour les essais ultérieurs.

6.2 Essais sur échantillon
6.2.1 Généralités
Les essais sur échantillon sont exigés pour vérifier que les amortisseurs satisfont aux

spécifications de performances des échantillons d'essai de type. En outre, ils ont pour objet
de vérifier la qualité des matériaux et de I'exécution.

6.2.2 Application

Les amortisseurs doivent étre soumis aux essais sur échantillon indiqués dans le Tableau 1.
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Les échantillons a soumettre aux essais doivent étre choisis au hasard parmi le lot présenté
pour réception. L'acheteur est habilité a procéder lui-méme a ce choix.

Les amortisseurs utilisés lors d'essais, ou aucune détérioration des unités ou de leurs
composants n'a été constatée, peuvent étre réutilisés pour les essais ultérieurs.

6.2.3

Echantillonnage, critéres de réception

Les procédures du plan d'échantillonnage selon I'ISO 2859-1 et I'ISO 2859-2 (contrbles par
attributs) et I'lSO 3951 (contrbles par variables) ainsi que les procédures précises (niveau de
contréle, NQA, échantillonnage simple, double ou multiple, etc.) doivent faire I'objet d'un

-
accorg-entretacheteuretlefournisseurpourechacun-des—atir
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lieu et
une éc
I'échan

antra l'sccbhaotair At 1o f niocalir note oahoaniin Ao ottt ite A v ariahling
ooto-oOu—v o

T TC O

Le contréle d'échantillonnage par variables est une procédure d'échantillonnage de réception_a uti
blace du contrble par attributs lorsqu'il est approprié de mesurer la ou les caractéristiques,_concern|
helle continue. Dans le cas des essais de charge de rupture et autres essais ¢olteux ang
illonnage de réception par variables permet de mieux distinguer la qualité acceptable de\la qualité o

que I'éghantillonnage de réception par attributs, pour la méme taille d'échantillon.

L'objet
par attr
afin de

[Hu processus d'échantillonnage peut également étre important pour le choix entre un plan par vari
buts. Par exemple, un acheteur peut décider d'utiliser un plan d'échantillonhage de réception par §
vérifier que les piéces d'un lot d'expédition respectent les tolérances diménsionnelles exigées; le f

peut mgsurer les mémes dimensions selon un plan d'échantillonnage par variables s'il craint que des tenda

change
6.3
6.3.1
L'obje

vibrati
ne doi

6.3.2

ments progressifs puissent affecter sa capacité a livrer des lots conformés au NQA.
Essais individuels de série
Généralités

des essais individuels de série est de démontrer la conformité des amortisse
pns aux exigences spécifiques; ils sont effectués sur chaque amortisseur. Les
vent pas détériorer les amortisseurs.

Application et critéres de réception

Des Igts complets d'amortisseurs peuvent étre soumis aux essais individuels de série

amort

6.4

Le Ta
d'un "

sseur non conforme aux exigences doit étre mis au rebut.

Tableau des essais a effectuer

bleau 1 suivant (répertorie les essais qui doivent étre effectués. Les essais ma
K" sont obligataires.

Toutelois, I'acheteur peut spécifier des essais supplémentaires (marqués d'un "O").
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Tableau 1 — Essais sur les amortisseurs

Paragraphe Essai Essai Essai Essai
de type sur individuel
échantillon de série
71 Examen visuel X X (6]
7.2 Vérification des dimensions, des matériaux et de la X X
masse
7.3 Essais de protection contre la corrosion X X
7.4 Essais non destructifs O o} o}
.5 Essai de glissement des pinces X (@)
7.6 Essai des boulons fusibles X X
7.7 Essai de serrage des boulons de pince X X
7.8 Fixation des poids au cable porteur X X
7.9 Essai de fixation de la pince au cable porteur X X
1.10 Essais d'effet couronne et de tension perturbatrice X
radioélectrique (RIV)"
1.1 Essais de performance de I'amortisseur
7111.2 — Essai des caractéristiques de I'amortisseur X O
7111.3 — Evaluation de I'efficacité de I'amortisseur X
1.12 Essai de fatigue de I'amortisseur X

) Non applicable pour les amortisseurs de cables de garde.

| convient que le fournisseur précise dans le plan qualité de son offre, ou dans la documentation d'
es essais qui sont déja terminés (essais de type)iainsi que les essais (essais sur échantillon ou e

modification de la part de I'acheteur.

ndividuels de série) qui sont compris dans sl'effre sous réserve de l'accord ou d'une demande de

bffre,
5sais

. Bi des rondelles coniques sont utilisées surdes pinces boulonnées, les essais de fragilisation doivent étre
pffectués conformément au 7.5.2.2 de I''EC 61854:2019.
7 Mgthodes d'essai
71 Examen visuel
Les egsais de type\'doivent comprendre un examen visuel afin de vérifier la conformité des
amortisseurs, .en—ce qui concerne toutes les caractéristiques importantes, aux plahs de

fabrication ou'contractuels. Les écarts par rapport aux plans doivent étre soumis a Il'acc

I'ache

mutuellg.,

brd de

eurcetvdoivent étre documentés de maniére adéquate sur la base d'une dérogation

Les essais sur échantillon et, si exigés, les essais individuels de série doivent comprendre un
examen visuel afin de vérifier la conformité du processus de fabrication, de la forme, du
revétement et de I'état de surface de l'amortisseur aux plans contractuels. Une attention
particuliere doit étre portée aux marquages exigés et a I'état des surfaces qui entrent en
contact avec le conducteur. Les procédures d'essai sur échantillon et les critéres de réception
doivent faire I'objet d'un accord entre 'acheteur et le fournisseur.

Pour les amortisseurs soumis a l'essai de type de détection de l'effet couronne, I'essai sur
échantillon doit comprendre une comparaison de la forme et de I'état de surface avec I'un des
échantillons d'essai de type de détection de I'effet couronne, lorsque cela est spécifié par
l'acheteur.
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7.2 Vérification des dimensions, des matériaux et de la masse

Les essais de type et sur échantillon doivent comprendre un contrdle des dimensions afin de
vérifier que les amortisseurs respectent les tolérances dimensionnelles indiquées sur les
plans contractuels. L'acheteur peut décider d'assister au mesurage des dimensions choisies
ou peut contrdler la documentation du fournisseur dés que celle-ci est disponible.

Les essais de type et sur échantillon doivent également comprendre un contréle des
matériaux afin de vérifier qu'ils sont conformes aux plans et documents contractuels. Cette
vérification doit normalement étre effectuée par lI'acheteur qui contréle la documentation du
fournisseur relative aux spécifications des matériaux, les certificats de conformité ou toute
autre documentation qualité.

La mdsse totale de I'amortisseur avec lI'ensemble de ses composants doit étre conforne a la
massqg indiquée sur le plan contractuel (dans les tolérances indiquées).

7.3 |Essais de protection contre la corrosion

7.3.1 Composants revétus par galvanisation a chaud (autres queles fils du cable
porteur)

Les cgmposants revétus par galvanisation a chaud autres que Jes-fils du cable porteur doivent
étre spumis a I'essai conformément aux exigences spécifiees dans I'ISO 1461.

L'épaigseur du revétement doit étre conforme aux Tabl€aux 3 et 4 de I'lSO 1461:2009, sauf
accord contraire entre l'acheteur et le fournisseur.{Joutefois, pour les besoins du pfésent
document, les Tableaux 3 et 4 de I'lSO 1461:2009 doivent s'appliquer aux catégories
d'artic]es suivantes (et non aux catégories spécifiées dans I'lSO 1461).

Tableau 3: Epaisseur du revétement sur I'ensemble des échantillons sauf sur les:
— rondelles;

— composants filetés;

—  petites piéces.gentrifugées (surface utile < 1 000 mm?2).

Tableau 4: Epaisseur du revétement sur les:

— rondelles;

— composants filetés;

—  pétites piéces centrifugées (surface utile < 1 000 mm?2).

7.3.2 Produits-ferreux protégés contre la corrosion par des méthodes autres qug la
galvanisation a chaud

Les produits’ en fer protégés contre la corrosion par des méthodes autres que la galvanisation
a clqaud doivent étre soumis a l'essai conformément aux exigences| des

normes IEC/ISO pertinentes, convenues entre I'acheteur et le fournisseur.

7.3.3 Fils du cable porteur revétus par galvanisation a chaud

Les fils du cable porteur revétus par galvanisation a chaud doivent étre soumis a l'essai
conformément aux exigences spécifiées dans I'lEC 60888.

7.4 Essais non destructifs

L'acheteur doit spécifier et autoriser les méthodes d'essai pertinentes (ISO ou autres) et les
critéres de réception associés. Exemples d'essais non destructifs:

— essai magnétique;

— essai par courants de Foucault;
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— essai radiographique;

— essai par ultrasons;

— essai de charge d'essai;
— essai de ressuage;

— essai de dureté.

7.5 Essai de glissement des pinces

L'essai doit étre effectué sur le conducteur auquel la pince est destinée. Le conducteur doit
étre a Ietat neuf c'est-a- dlre exempt de toute deterloratlon ou de tout dommage La longueur
libre n
condugteur d0|t etre tendu a 20 % de sa reS|stance assignée a la traction. Des précautions
doivent étre prises afin d'éviter la formation de cages d'oiseau sur le conducteur.

La pince doit étre installée conformément aux instructions du fournisseur sur une [partie
différgnte du conducteur a chaque essai. Dans le cas de boulons fusibles, le ¢ouple
d'instdllation doit correspondre au couple de rupture nominal moins Ja\tolérance spécifiée
(voir 7.6).

L'achgteur et le fournisseur peuvent convenir de I'utilisation d'autres conducteurs, longueurs
de conducteurs et tensions de conducteurs.

Une charge coaxiale au conducteur doit étre appliquée @-la pince de I'amortisseur au foyen
d'un djspositif adéquat (voir Figure 1). La charge doit.étre augmentée progressivement {a une
vitessg¢ n'excédant pas 100 N/s) jusqu'a ce qu'elle. atteigne la charge indiquée dans le
Tableau 2 ou la charge convenue entre l'acheteur et le fournisseur. Cette charge dojt étre
maintgnue constante pendant 60 s. La chargedoit ensuite étre augmentée progressivement
jusqu'a ce que le glissement de la pince se produise. La valeur de la charge de glissement
doit éfre consignée.

Pour l'essai de glissement réalisé sur des conducteurs haute température (HTC) avgc des
amortisseurs Stockbridge et en élastomére uniquement, les parameétres sont les mémgs que
ceux Utilisés pour les conducteurs normalisés. Aprés installation de la pince a tempdrature
ambiante, le conducteur doit@étre électriquement chauffé jusqu'a la température maximple en
servicg continu spécifiée par~le fabricant du conducteur et maintenu a cette tempdrature
pendant 0,5 h. La force de'traction exercée sur le conducteur doit étre maintenue consthnte a
20 % ¢e la résistance_assignée a la traction. L'essai de glissement doit alors étre effectyé a la
température maximale en service continu, comme décrit ci-dessus.

Pour llessai detype, le conducteur doit é&tre soumis a un autre processus thermique.

Une njouvelle pince doit étre fixée a température ambiante sur le conducteur qui est rhis en
tensiop“a@20 % de la résistance assignée a la traction. Il est admis de fixer plusieurs pinces
sur le méme montage afin de réduire la durée des essais. La distance entre les pinces doit
étre d'au moins 300 mm.

Le conducteur doit alors étre électriquement chauffé jusqu'a la température maximale en
service continu spécifiée par le fabricant du conducteur et maintenu a cette température
pendant 1 h.

La température doit ensuite diminuer jusqu'a au moins la température ambiante plus 5 °C. Ce
cycle doit étre répété quatre fois. A la fin du quatriéme cycle, aprés retour de la température a
des valeurs ambiantes, I'essai de glissement de la charge doit étre effectué. Pour I'ensemble
de la session d'essai, la traction doit étre maintenue constante a 20 % de la résistance
assignée a la traction.
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