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Foreword

The text of the International Standard [EC 289:1988, prepared by IEC TC 14, Power transformers,
together with common modifications prepared by the Technical Committee CENELEC TC 14, Power
transformers, was approved by CENELEC as HD 539 S2 on 1992-03-24.

At the request of TC 14 this Harmonization Document was submitted to the formal vote for
conversion into a European Standard.

The text of IEC 289N 988 with the commoen modifications accepted for HD 539 $2 and some editorial

moedifications w roved by CENELEC as EN 60289 on 1993-09-22.
The following date ; fixed:
- latest date of pub&ion of an identical national standard {dop)  1994-07-01

Annexes designated “nor%e“ are part of the body of the standard. In this standard, annex ZA is
normative.
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Endorsement notice

The text of the International Standard |IEC 289:1988 was approved by CENELEC as a European
Standard with agreed common modifications as given below.

COMMOCN MODIFICATIONS

Clause Modification

Foreword)\é Delete.
{ﬁelete.

%
1 Scope OO

Preface

SECTION ONE — GENERAL

Replace last paragraph and list by:

Where refe is made to specific clauses and subclauses of the various parts of
IEC Publicati , Power Transformers, it is to be understood that the editions are
to be asthe C NjL‘EC HD 398 in force.

2  Definitions ®
Add the following defiﬁlQﬁ
2.2.1 Non-linearity L

Non-linearity of a reactor, at a@cific applied voltage, is conventionally defined as
the relative difference between ctual peak value of current and a value linearly
proportioned, by the voltage, froffTthe crest value of current at rated voltage.
Measurement of voltage is, for t!‘?urpose, made with a measuring system
responsive to mean value of volt t scaled to read the r.m.s. value of a
sinusoidal wave having the same mean@ue.

NOTE: The deviation is usually expressed @(:ent of the linearly proportioned current

value. @/

2.3 Add: @

in certain countries the ambient temperature may@rﬁporarily be -30 °C and even
lower limits may be agreed upon.

SECTION TWO — SHUNT REACTORS @z

§

4 Definitions

4.7 After the second sentence and before the existing note add:

NOTE: The mutual reactance is also expressed by the “coupling factor” being equal to:
k =100 X4/ Xy.
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COMMON MODIFICATIONS

8 Tests
8.1 At the end add:
The tests shail be carried out with the reactor erected substantially as in service, as
far as features affecting the test results are concerned.
8.6 a) BpNace “The reactance” by “The reactance of single phase reactors”.
8.6 b) R eée "see IEC Publication 60-2, Sub-clause 7.1" by "see IEC 60-1:1989,
subGl4lyse 16.1".
8.8 In the ?e replace "see Sub-clause 7.1 of |EC Publication 60-2" by "see
subclau OB 1 of IEC 60-1:1989".
8.10 Add:
NOTE: Car@ould be taken to prevent voltages induced by currents flowing In
connecting le etails given in subclause 17.5, about this subject, for series reactors,
are also applic
8.12 Delete the last sem?éé. .
Add: {y
NOTE: The magnstic ch aristic may aiso be obtained by processing records from
charging or discharging the regctor with d.c. current.
8.13 Write “subclause 2.53" instewﬁ‘subc!ause 3.4"
8.14 After “normally on all four sides ¢ ﬁrocedure“ add “and on the extremities of any
equipment mounted on the tank”. ~
After “... maximum valug is 200 pm” a%or the tank wall".
Add new paragraph:
For the equipment mounted on the tank it hs be shown by the manufacturer that
the amplitudes have no long-term effect on the@stablhty and performance.
Ve
9 Tolerances Q‘/(
Add new subclause: GO'
9.3 Tolerance on secondary voltage

If a shunt reactor is specified with a secondary winding (squZ“Design") having a
continuous rated power, e.g. for station auxiliary supply, the tolerafge on its no-load
voltage at rated voltage across the main winding is £ 10 % of t ﬁ:iﬁed value.

§
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COMMON MODIFICATIONS

SECTION THREE — CURRENT-LIMITING REACTORS AND
NEUTRAL-EARTHING REACTORS

11  Definitions

11.4

Renumber 11.4 to 11.5 and insert as a new subclause 11.4:
11.4 )\6 Mutual reactance (Xy,) of a three phase reactor {or coupling factor)
7

d‘éhe ratio between induced voltage in an open phase and the current in an excited
hase (in ohms per phase at rated frequency} {(see Fig. 3). Mutual reactance is
Iy expressed per unit of the rated reactance.

E: The mutual reactance Is also expressed by the “coupling factor” being equal to:
k 0 X/ Xn-

11.5 Add at #®end of 11.5 (old 11.4):

If the mutu actance is above 5 % (this will normally be the case in three-phase
reactors wit mon axis, alsc known as “stacked coils”} two different rated
impedances sh@uld,be distinguished: The three-phase rated impedance Zy 3 and
the single-phase@ed impedance Zyy ¢ as defined in subclauses 11.5.1 and
11.5.2.

11.5.1 Rated three-phase i?pegance Zkn,a

The specified impedan ohms per phase, at rated frequency and rated three-
phase symmetrical short-ti(dé current, as an average for the three phases.

11.5.2 Rated single-phase impedaré’ N,1

The specified impedance in oh er phase at rated frequency and rated single-
phase short-time current, the oth o phases being at zero current.

Q

12 Rating O
12.3 Replace the first line by: ®/,
The standard rated short-time current duratl@(
Add after a): @
NOTE: In speciai cases, if necessary, longer duratit%to 5 s may be specified.
12.4 Add a second note: Z-

NOTE 2: The duty on three-phase current-limiting reacto@\dependent on system
earthing. If there is high impedance system earthing, the dut e three-phase reactor
is to limit symmetrical three-phase fault currents. Only Zxy 5 hdSTodee specified.

If the system is effectively earthed, both single-phase and th ase system fault
currents have to be recognized, and both Zy 3 and Zy 4 usually have to be specified. it
must be kept in mind that in some cases the reactor design does not allow the individual
phase reactances to be symmetrical within both sets of values simultaneously.

The manufacturer will have to provide a suitable compromise in consultation with the
purchaser. It should be noted that for this kind of reactor the relative winding senses of
the phases and their connections to the system should be such that the mutual
inductance between adjacent phases increases the effect of the self-inductance. As a
consequence the middle phase will have the opposite winding sense or the ends will be
connected in the opposite sense.
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COMMON MODIFICATIONS

17 Tests

17.1 At the end add:

The tests shall be carried out with the reactor erected substantially as in service, as
far as features affecting the test results are concerned.

17.5 AA before the note:

F ee-phase reactors with coupling factors higher than 5 % the mutual
rea ces between each pair of phases shall be measured and their polarities
cked. For the method of measurement see figure 3. In the event, that it
ible to totally shield connecting leads from one another in order to
d voltages, a more rigorous determination of mutual reactances can
measuring the reactances of each single phase coil and of each pair
nected in series. The mutuai reactances can be derived from the
calculation.

measured resu

NOTE: It is rec nded that an impedance measuring bridge with provisions for
compensation of ex introduced by measuring leads be used.

17.6.1 Replace the note by: {p

NOTE: Presence of metal s in the vicinity around or under reaciors without magnetic
shield can give rise to conSiflerable measuring errors and should therefore be avoided.
However, metal parts whic ng to the support structure of the reactor shall not be
removed. ~

17.12 Write “subclause 2.5" instead of@@/clause 3.4".

)

SECTION FOUR — DAMPI%HEACTORS

Q

20 Definitions O

201 Add "which the reactor is designed to carry inuously” at the end of the

definition.
‘%
()
25 Tests O’

25 After the first sentence add: 6£

The tests shall be carried out with the reactor erected substanti% in service, as
far as features affecting the test resuits are concerned. ﬁ

§

SECTION FIVE — TUNING (FILTER) REACTORS

27 General

27.2 After “recognized conditions” (end of third paragraph) add “tc be stated in the
enquiry and order.”



28 Definitio
28.1

28.2 )6\/

28.3

28.4

29 Rating
291

29.4

30 Ratingp
30.1

31 Tests
31.1

31.6

31.7
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COMMON MODIFICATIONS

ns

Replace the sentence by:

The r.m.s. value of power frequency current flowing continuously or for a specified
period through the reactor.

Replace the sentence by:

The r.m.s. value of power frequency voitage applied continuously or for a specified
eriod across the reactor.

I@hce the first line by:

Th .8. value of the current of tuning frequency flowing continuousty or for a
spech eriod through the reactor.
Repla sentence by:

The rm.s. e of the voltage of tuning frequency applied continuously or for a
specified pert ;pross the reactor.

®
After “applicable” ad§', nd it should be noted that fy and /5 resp. Uy and Uy are
occurring simultaneoueé

s
Replace the text by: ()
The frequency spectrum of u&@t and/or voltage in service shall be stated in the

enquiry. é

lates %

After “Rated power-frequency voltage” a@ “and duration”.

After “Rated tuning-frequency voltage” ad d duration”.

After "Rated power-frequency current” add "@/uration".

After "Rated tuning-frequency current” add "anc%ion“.

Add a new subclause 30.2:

30.2 Additional information should be given in oer\a@mses: Type of insulating

liquid, if not mineral oil. @
At the end add:

The test shail be carried out with the reactor erected substantially as in service, as
far as features affecting the tests results are concerned.

Replace the first sentence by:

The Qfactor is determined from the measurement of loss (see 31.7) and
inductance (see 31.4) at funing frequency.

Replace “signalling” by “tuning”.
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COMMON MODIFICATIONS

SECTION SIX — EARTHING TRANSFORMERS (NEUTRAL COUPLERS)

34 General

34.1 At the end of the second line replace ‘where it is otherwise unearthed” by “where
asutral is not available”.

36 Rating 6/'
36.2 In the d paragraph replace the word “short-time” by “rated neutral”.

In the Ias@antence add “rated neutral” before “current”.

37 Ability to withstand rated neutral current

Add “for the spec@ duration as applicable” after “rated neutral current”.

.

38 Temperature rise Ve

Replace the text of this cI@e by:

For rated continuous curre e temperature-rise limits given in clause 2 of
HD 398.2 and clause 10 of 4 apply. For rated neutral current of specified
duration up to 10 s the temperatt@ ise limits given for transformer windings under
short circuit conditions in subcladse,2.1.4 of HD 398.5 apply. In the case of
operation together with arc—suppres@ reactors the temperature rise limits given
in clause 47 are applicable.

40 Rating plates \%

40.2 Add: O&
%

41 Tests @
(0
o)

Type of insulating liquid, if not mineral oil.

411 At the end add:

The tests shall be carried out with the reactor erected substa.véa‘lly as in service, as
far as features affecting the test results are concerned.

41.6 Replace the subclause by: L
Determination of temperature rise under rated neutral current 0
The following cases are to be distinguished:

- In the case of a specified duration of rated neutral current being 10 s or less, the
continuous thermal loading is determined by the no-load loss or the combination
of no-load and load loss at rated power of the secondary winding. The primary
winding is excited at rated voltage in the test. In addition, if a secondary voltage
winding is provided, this may be connected to a suitable load giving rated current
in that winding. The top oil and winding temperature rises are determined in
accordance with clause 3 of HD 398.2. The temperature rise at rated neutral



Page 9
EN 60289:1994

COMMON MODIFICATIONS

current is then determinated by calculation in accordance with subclause 2.1.5 of
HD 398.5, taking the temperature rise obtained in the test as initial temperature
rise.

- In the case of a specified duration being mere than 10 s or if rated neutral current
is specified as continucus, then measurement shail be made in accordance with
clause 3 of HD 398.2, by connecting a single phase supply to give a current in the

)\ neutral, equal to rated neutral current. If possible the temperature rise by the no-

6 , load loss is to be taken into account by increasing the current in the winding as to

7 dissipate the sum of no-load and load loss in the same way as described for power
d\transformers in HD 398.2.

- rwise, calculation or measurement shall be agreed between manufacturer
a rchaser.

SECT%EVEN — ARC-SUPPRESSION REACTORS

2

.
43 General 7,

43.1 First paragraph, SQO d line:
§“'Eolated".

A
45 Rating GL

Replace “insulated”

451 In the first sentence add “at ré@frequency" after “highest voltage”.
Delete the last sentence of 45.1:

45.2 In the heading add "and duration” “Rated current”.
After the first paragraph add the follo ote:

NOTE: In the system the inductive current f@rc suppression may be delivered by more

than only one reactor. e
Add a new subclause: @/(
45.3  Non-linearity @
Arc s_uppression reactors shall have a substanti linear characteristic. Non-
linearity shall be limited to a maximum value of 5 % Up/to 110 % of rated voltage,
unless otherwise specified by the purchaser. @
47 Winding temperature rise d)

Add “oil-immersed” before “arc-suppression”.

Delete "— 120 K for maximum 30 min specified duration of rated current.”.

49 Rating plates
402 Add:

Type of insulating liquid, if not mineral oil.
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COMMON MODIFICATIONS

50 Tests

50.1 At the end add:
The tests shall be carried out with the reactor erected substantially as in service, as
far as features affecting the test results are concerned.
%«SECTION EIGHT — SMOOTHING REACTORS

58 Tests (04

58.1 At the enp@d:
The tests sh carried out with the reactor erected substantially as in service, as
far as features cting the test results are concerned.

58.12 Replace the first y “The recommended frequency ranges are:”

Figures /;d;

Figure 4 Delete item “R" in the text,@ce it is absent in the figure.

Figure 5 Delete items “B" and “W" in ﬁ@:(t, since they are absent in the figure.

®
%
42
%
®
YA
O
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Annex ZA (normative)

Other international publications quoted in this standard with
the references of the relevant European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications Yre listed hereafter. For dated references, subsequent amendments to or revisions of
any of th€seepublications apply to this European Standard only when incorporated in it by
amendmen /revision. For undated references the latest edition of the publication referred to

applies. d\

NOTE: Wh e international publication has been modified by CENELEC common
modifications, \adicated by {mod), the relevant EN/HD applies.

IEC O

Publication Date EI% EN/HD Date
60-2 1973
superseded by O
60-1 1989 High-voliage test techniques HD 588 S 1991
Part 1: G&heéral definitions and test requirements
70 1967 Power capaQyrs . -
76-1 {(mod) 1976 Power transfq@rs - Part 1: General HD 398.1 51 1980
76-2 (mod) 1976 Part 2: Tempera L®rise HD 398.251 1980
A . + Al 1988
76-3 {mod) 1980 Part 3: Insulation Iev@nd dielectric tests HD 398351 1986
76-5 (mod) 1976 Part 5: Ability to withsta@ort circuit HD 398.5 51 1983
+ Al 1988
146 1973  Semiconductor convertors\Q - -
551 (mod) 1987 Determination of transformer a@eactor EN 60551 1992
sound levels @
722 1982  Guide to the lightning impulse and (‘ hing - -
impuise testing of power transformer¥ atd
reactors @
726 (mod) 1982 Dry-type power transformers O’ HD 464 51~ 1988

+ A2 1991

@ + A3 1992

Other publications
IS0 3 1973  Preferred numbers - Series of preferred numbers d)

* HD 398.5 S1 includes amendment 1:1979 to IEC 76-5.
HD 464 S1 includes amendment 1:1986 to IEC 726.
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Foreword

This amendment to the European Standard EN 60289:1994 was prepared by the Technical
Committee CENELEC TC 14, Power transformers.

The text of the draft was submitted to the formal vote and was approved by CENELEC as
amendment A11 to EN 60289:1994 on 2002-02-01.

The following dates were fixed:

- latest dafe gy which the amendment has to be implemented
at nationaldBwel by publication of an identical
national sta&@ard or by endorsement (dop) 2003-02-01

- latest date by w the national standards conflicting
with the amendm(ﬂ&ave to be withdrawn (dow) 2005-02-01

The reference of clauses? lauses, notes, figures and annexes which are in addition to
those in IEC 60289 is prefixed ¥iph the letter Z.

*

Annexes designated "normative" a(wart of the body of the standard.
Annexes designated "informative" afe given for information only.

In this standard, annex ZB is informative.
Annex ZB has been added by CENEL
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The text of EN 60289:1994 is modified as follows:
1 Scope

Add as second indent in the list of exclusions (end of first paragraph) the following:

- reactors having windings with rated voltage U, lower than, or equal to 1 000 V;

Modify the seg&\d paragraph (Where IEC ... or in part) into a note.

*

0 .
Add at the end of@ctlon 1 a new clause as follows:

21 EIectromag?@c compatibility (EMC)

Reactors under the IimiQ clause 1 shall be considered as a part of an installation. The EMC
requirements are therefor se applicable to the whole installation.

Add a new annex: O/

Q Annex ZB
,@ﬁormative)
A
Installation aﬁﬁafety of a reactor
/O

ZB.1 Manuals @@

Instruction manuals concerning installation reqé#féments, transport requirements, erection,
maintenance and operation should be given to th chaser by the supplier, in particular for
the supply of a prototype for a given purchaser. Un e@ therwise specified in the contract, it is
considered a good practice to transmit these manu in advance, in order to enable the
purchaser to check the correctness of the installation an(@}% steps taken to organise transport

and erection, if applicable. (9
ZB.2 Installation /éO'
ZB.21 General e

Safety in the reactor use can be considered from different points of*View;
a) intrinsic safety of the reactor to be free from dangerous events aris@ om internal failure;
b) safety deriving from steps taken in the installation precautions against L@oidable events;
c) limitation of consequences of external events.

National laws and regulations impose in several countries the steps to be taken to improve
safety in b) and c) above.

HD 637 S1 and national standards specify installation requirements to be observed.
NOTE National laws and regulations prevail on the contents of this informative annex.

The following subclauses give some examples on the steps to be taken both by the supplier
and the purchaser to assure an acceptable degree of safety.
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ZB.2.2 Intrinsic safety

The fulfiiment of the requirements contained in this standard gives the necessary reliability
against dangerous failures inside the reactor. For the insulation liquids the applicable
standards issued by IEC/TC 10 assist, with the exception of IEC 60599. For main fittings the
relevant standards are applicable.

The following particular points may be applicable:

- insulation levels and tests;

- maximum heat generation resulting from the guaranteed losses;
- maximum erature in service;

- systematic nfa tenance of the reactor, its accessories and protection. The manual should
address thes ints;

- the manual sho 6ve guidance on condition based maintenance.

ZB.2.3 Installation pr%tions

Installation precautions are@en in national laws and regulations, in national standards and in
HD 637 S1. @

Installation designers should Cogg,'wer the following, non exhaustive, list of points:

- the cooling system should bessgfficient to keep the temperature of the ambient air and
cooling medium below the speci e&maximum limits;

- adequate protection against transi ntﬁvervoltages;

- protection on the reactor (gas act d relay, if applicable, contacts on temperature
indicating devices, etc.) and in the installstjon (relays, fuses, etc.);

- risk and consequences of and precaution@ainst fire with origin in the reactor itself or
origin at other place;

- the generation of gases; é
- liquid retention means, if applicable; %

- restricted access to avoid contact with live parts 0%[ parts and to limit the presence of
persons in the case of failure; VA

- control of the noise emission outside the installation ac ing the applicable rules, if any;
- control of the emission of magnetic fields outside the instal%r}.

2
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Validité de la présente publication

Le contenu technique des publications de la CEI est cons-
tamment revu par la CEI afin qu’il refléte 1’état actuel de
la technique.

Des renseignements relatifs & la date de reconfirmation de
la publication sont disponibles auprés du Bureau Central
de la CEL

Les renseignements relatifs 4 ces révisions, a 1’établis-
sement des éditions révisées et aux amendements peuvent
étre obtenus auprés des, Comités nationaux de la CEI et
dans les documents ci}zsous:

*

® Bulletin de la C

Annuaire dela C
Publié annuellement o

® (Catalogue des publicat%e la CEI
Publié annuellement et misnggour réguliérement

Terminologie @

En ce qui concerne la terminologie généralesle lecteur se
reportera & la CEI 50: Vocabulaire Electrot ique Inter-
national (VEI), qui se présente sous forme dg,thapitres
séparés traitant chacun d’un sujet défini. ‘t% détails
complets sur le VEI peuvent &tre obtenus sur demande.
Voir également le dictionnaire multilingue de la C

Les termes et définitions figurant dans la présenteﬁ@

Validity of this publication

The technical content of IEC publications is kept under
constant review by the IEC, thus ensuring that the content
reflects current technology.

Information relating to the date of the reconfirmation of
the publication is available from the IEC Central Office.

Information on the revision work, the issue of revised
editions and amendments may be obtained from IEC
National Committees and from the following IEC sources:

IEC Bulletin

® JEC Yearbook
Published yearly

® (Catalogue of IEC publications
Published yearly with regular updates

Terminology

For general terminology, readers are referred to IEC 50:
International Electrotechnical Vocabulary (IEV), which
is issued in the form of separate chapters each dealing
with a specific field. Full details of the IEV will be
supplied on request. See also the IEC Multilingual
Dictionary.

The terms and definitions contained in the present publi-
cation have either been taken from the IEV or have been
specifically approved for the purpose of this publication.

cation ont été soit tirés du VEIL, soit spécifiquem 1®
approuvés aux fins de cette publication. !

(OGraphical and letter symbols

*

Symboles graphiques et littéraux

Pour les symboles graphiques, les symboles littéraux et les
signes d’usage général approuvés par la CEI, le lecteur
consultera:

— la CEI 27: Symboles littéraux a utiliser en électro-
technique;

— la CEI 417: Symboles graphiques utilisables sur le
matériel. Index, relevé et compilation des feuilles
individuelles;

— la CEI1617: Symboles graphiques pour schémas;
et pour les appareils électromédicaux,

— la CEI 878: Symboles graphiques pour équipements
électriques en pratique médicale.

Les symboles et signes contenus dans la présente publi-
cation ont été soit tirés de la CEI 27, de la CEI 417, de
la CEI 617 et/ou de la CEI 878, soit spécifiquement
approuvés aux fins de cette publication.

Publications de la CEI établies par le méme
comité d’études

L’attention du lecteur est attirée sur les listes figurant a la
fin de cette publication, qui énumerent les publications de
la CEI préparées par le comité d’études qui a établi la
présente publication.

T graphical symbols, and letter symbols and signs

a] ved by the IEC for general use, readers are referred
t {cations:

- C 27: Letter symbols to be used in electrical
tec /Q‘gy;

- IE(% Graphical symbols for use on equip-
ment. In @survey and compilation of the single

sheets;
— IEC617: Géhical symbols for diagrams;

and for medical elect"é%\ipment,
3al

— IEC 878: Graph ﬁymbols for electromedical

equipment in medical p

The symbols and signs contained in the present publi-
cation have either been taken from IEC 27, IEC 417,
IEC 617 and/or IEC 878, or have been specifically appro-
ved for the purpose of this publication.

IEC publications prepared by the same
technical committee

The attention of readers is drawn to the end pages of this

publication which list the IEC publications issued by

the technical committee which has prepared the present
publication.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

BOBINES D’INDUCTANCE

PREAMBULE

représentés tou omités nationaux s'intéressant a ces questions, expriment dans Ia plus grande mesure possible un accord

1) Lesdécisions QA rds officiels de la CEI en ce qui concerne les questions techniques, préparés par des Comités d’Etudes ou sont
international sur g}ﬁ"ets examinés.

2) Ces décisions constl nt des recommandations internationales et sont agréées comme telles par les Comités nationaux.

3) Dans le but d’encourager jcation internationale, la CEI exprime le veeu que tous les Comités nationaux adoptent dans leurs
régles nationales le texte deé commandation de la CEI, dans la mesure ol les conditions nationales le permettent. Toute
divergence entre la recomman@n de la CE1 et la régle nationale correspondante doit, dans la mesure du possible, étre indiquée
en termes clairs dans cette dei

4) La CEI n’a fixé aucune procédure ant le marquage comme indication d’approbation et sa responsabilité n’est pas engagée
quand il est déclaré qu’un matériel forme 4 'une de ses recommandations.

Z~  PREFACE
¢

La présente norme a été établie par le@us-Comité 14C: Bobines d’inductance, du Comité d’Etudes
n° 14 de la CE1: Transformateurs de puis;

Cette deuxiéme édition remplace la premi@ édition de la Publication 289 de la CEI, parue en

1968. | .

/
Le texte de cette norme est issu des documents @

Régle des Six Mois r%fxpports de vote
14C(BC)7 \>,®4C(BC)9
14C(BC)8 /9:(30)9

Le rapport de vote indiqué dans le tableau ci-dessus donnent t<'\) information sur le vote ayant abouti
a ’'approbation de-cette norme. /

Les publications suivantes sont citées dans la présente norme: ®
Publications nos  60-2 (1973): Technique des essais 4 haute tension: Deuxiéme page: dalités d’essai.
70 (1967) Condensateurs de puissance.

76-1(1976): Transformateurs de puissance: Premiére partie: Généra w

76-2(1976): Deuxiéme partie: Echauffement.

76-3(1980): Troisiéme partie: Niveaux d’isolement et essais diélectrique:

76-5(1976): Cinquiéme partie: Tenue au court-circuit. f

146 (1973): Convertisseurs a semi-conducteurs.

551(1976): Mesures des niveaux de bruit des transformateurs et des bobines @cmnce

722(1982): Guide pour les essais au choc de foudre et au choc de manceuvre=des transformateurs de
puissance et des bobines d’inductance.

726 (1982): Transformateurs de puissance de type sec.

Autre publication citée:

Norme ISO 3 (1973): Nombres normaux — Série de nombres normaux.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

REACTORS

FOREWORD

1) The formal decis& agreements of the  EC on technical matters, prepared by Technical Committees on which all the National
Committees havin| acial interest therein are represented, express, as nearly as possible, an international consensus of opinion
on the subjects deal

2) They have the form of g mendations for international use and they are accepted by the National Committees in that
sense.

nification, the IEC expresses the wish that all National Committees should adopt the text of
national rules in so far as national conditions will permit. Any divergence between the IEC
ing national rules should, as far as possible, be clearly indicated in the latter.

3) In order to promote internat
the 1EC recommendation for
recommendation and the corres

4) The 1EC has not laid down any proce@ concerning marking as an indication of approval and has no responsibility when an
item of equipment is declared to comp one of its recommendations.

*

{» PrEFACE

This standard has been prepared by Su?C mmittee 14C: Reactors, of IEC Technical Committee
No. 14: Power Transformers. A

This second edition replaces the first edition %C Publication 289, issued in 1968.
/0

The text of this standard is based on the followin%ments:

Six Months’ Rule ¢ rts on Voting
14C(CO)7 CO)9
14C(CO)8 40CO)9

WV

Full information on the voting for the approval of this stan wn be found in the Voting Report
indicated in the above table. /

Qe

The following publications are quoted in this standard: O,
Publication Nos. 60-2 (1973): High-voltage test techniques: Part 2: Test procedures.

70 (1967): Power capacitors. 6

76-1(1976): Power transformers: Part 1: General. ,A

76-2(1976): Power transformers: Part 2: Temperature rise.

76-3 (1980): Power transformers: Part 3: Insulation levels and dielectric teggs

76-5(1976): Part 5: Ability to withstand short circuit. L

146 (1973):  Semiconductor convertors.

551 (1976): Measurement of transformer and reactor sound levels.

722(1982): Guide to the lightning impulse and switching impulse testing of power transformers and
reactors. '

726 (1982):- Dry-type power transformers.

Other publication quoted:
ISO Standard 3 (1973): Preferred numbers—Series of preferred numbers.
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BOBINES D’INDUCTANCE

SECTION UN — GENERALITES

A

*
1. Domaine d jcation

La présente @gne s’applique aux types suivants de bobines d’inductance:
— bobines d’in@tancc shunt,

— bobines d’ind ce de limitation de courant y compris les bobines d’inductance de mise a la
terre du neutre,

E}

— bobines d’inductan mortissement,

— bobines d’inductance ord (de filtrage),

— transformateurs de mise (ﬁ terre (bobines d’inductance triphasées de mise 4 la terre),
— bobines d’inductance d’exn@on d’arc,

— bobines d’inductance de lissag

a ’exception des bobines d’inductag@uivantes:

— bobines d’inductance de puissance gé&alement inférieure a 2 kvar en monophasé et a 10 kvar
en triphasé,

*

— bobines d’inductance de type spécial, tel ue bobines d’inductance pour circuits bouchons a
haute fréquence ou bobines d’inductance matériel roulant.

dessus ni pour d’autres bobines d’inductance de t écial, la présente norme peut s’appliquer en

Lorsque des normes de la CEI n’existent pas p;ur les bobines d’inductance mentionnées ci-
partie ou en totalité.

Lorsqu’on se référe a des articles et paragraphes spéci s des diverses parties de la Publication
76 de la CEI: Transformateurs de puissance, les édition:@nsidérer sont les suivantes:

76-1 (1976) Premiére partie:  Généralités. /

76-2 (1976) Deuxiéme paitie: Echauffement. @ ’

76-3 (1980) Troisiéme partie: Niveaux d’isolement et es@( diélectriques.

' Modification n° 1 (1981).
76-4 (1976) Quatriéme partie: Prises et connexions. .
76-5* (1976) Cinquiéme partie: Tenue au court-circuit. @

2. Définitions @

Les définitions données dans cet article concernent les catégories de bobines d’inductance qui
font P’objet des sections deux a huit de la présente norme.

Dans ces sections sont données les définitions complémentaires des termes spécifiques 2 la
catégorie particuliére ou qui revétent une signification particuliére quand ils se rapportent a cette
catégorie.

* La deuxiéme impression (1982) incorpore la Modification n° 1 (1979).
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REACTORS

SECTION ONE — GENERAL

*

2
1. Scope {p

This standard ap@( to the following types of reactors:
— shunt reactors,
— current-limiting rea@s including neutral-earthing reactors,

— damping reactors, @

— tuning (filter) reactors, O

— earthing transformers (neutrg;oﬁplers),

— arc-suppression reactors, @

— smoothing reactors, @

with the exception of the following ‘reae@‘

— small reactors with a rating generally le%n 2 kvar single-phase and 10 kvar three-phase,

*

/%
— reactors for special purposes such as high-frc%:y line traps or reactors mounted on rolling

stock.
Where 1EC standards do not exist for such sma@ special reactors, this standard may be
applicable in whole or in part. @

Where reference is made to specific clauses and sub-clau@gf the various parts of [EC Publi-
cation 76: Power transformers, it is to be understood that the gfjtions are as follows:
76-1 (1976) Part 1: General. 6
76-2 (1976) Part 2: Temperature rise. O,
76-3 (1980) Part 3: Insulation levels and dielectric tests. 6
Amendment No. 1 (1981).

76-4 (1976) Part 4: Tappings and connections.
76-5* (1976) Part 5: Ability to withstand short-circuit. 6\,

2. Definitions 0

The definitions given in this clause concern the categories of reactors which form the subject of
Sections Two to Eight of this standard.

Additional definitions are given in those sections of terms which are specific to the particular
category or which are given a particular meaning when related to that category.

* The second impression (1982) incorporates Amendment No. 1 (1979).
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A défaut de telles définitions dans cette norme, les termes utilisés ont la signification indiquée
dans la Publication 76 de la CEL

Les autres termes, de nature plus générale, sont définis dans le Vocabulaire Electrotechnique
International (VEI).

De fréquentes références sont également faites aux articles techniques de la Publication 76 de la
CEI et a d’autres publications concernant les transformateurs et les essais de transformateurs. La
terminologie de ces publications a été conservée, méme si celle-ci n’est pas strictement applicable
aux bobines d’inductance.

Les articles concernant les essais doivent étre suivis, s’ils sont applicables, pour les amplitudes, les
durées, ley,séquences d’essais, les mesures et I’évaluation des résultats, méme si les branchements
d’essai €péetfiés ne sont pas réalisables. Par exemple, I’essai par «tension induite» est un essai dans
lequel, po s bobines d’inductance, la tension d’essai appliquée aux bornes de I'enroulement n’est
pas «indul@ par un autre enroulement, mais est toujours appliquée directement par source

extérieure. O/

2.1 Types de bobines%uctance

2.1.1 Bobine d’inductanc nt

Bobine d’inductance inée a étre connectée en dérivation dans un réseau pour compenser le
courant capacitif. O '

2.1.2  Bobine d’inductance de limzta}@‘q de courant

Bobine d’inductance destinée ¥ étre connectée en série dans un réseau pour limiter le courant en
cas de défaut dans le réseau.

2.1.3 Bobine d’inductance de mise a la terr%neutre

Bobine d’inductance monophasée destt ﬁa £tre connectée entre le neutre d’un réseau et la terre
afin de limiter 4 une valeur modérée le cout@ phase-terre en cas de défaut a la terre du réseau.

2.1.4 Bobine d’inductance d’amortissement é
Bobine d’inductance destinée & étre connectée%rie avec des condensateurs pour limiter le
courant d’enclenchement. . O
2.1.5 Bobine d’inductance d’accord (de filtrage) ®

Bobine d’inductance destinée a étre connectée en série ou (q:allele avec des condensateurs afin
de réduire, bloquer ou filtrer les harmoniques ou les fréquen e télécommunication.

2.1.6 Transformateur de mise a la terre (bobine d’inductance triphasée @nise a la terre)
Transformateur ou bobine d’inductance triphasé destiné a €tre cogﬁecté en dérivation dans un
réseau pour former un point neutre. : Q

Note. — Les transformateurs de mise a la terre peuvent, en outre, alimenter un réseau auxiliajfe lgcal.

2.1.7 Bobine d’inductance d’extinction d’arc

Bobine d’inductance monophasée destinée a &tre connectée entre le neutre d’un réseau et la terre
pour compenser essentiellement le courant capacitif ligne-terre dii & un défaut monophasé a la terre
(réseau compensé).

2.1.8 Bobine d’inductance de lissage

Bobine d’inductance destinée a limiter la circulation des courants harmoniques et les surinten-
sités transitoires dans des réseaux a courant continu.
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Unless such definitions are given in this standard, the terms used have the meaning givenin IEC
Publication 76.

Additional terms of more general nature are defined in the International Electrotechnical Voca-
bulary (IEV). v

There are also frequent references to technical clauses in IEC Publication 76 and other related
publications concerning transformers and transformer testing. The terminology of those publica-
tions has been maintained although it may not be strictly relevant in the context of reactors.

Test clauses should be followed as applicable concerning amplitudes, durations, test sequences,
measuremgxx nd evaluation, even though specified test connections may not be applicable. For
example “indged overvoltage test” is a test on a reactor where there is a test voltage across the
winding alth it is not “induced” from another winding, but always applied directly from the

test source. o
(@)

2.1 Types of reac,tor‘ OO

2.1.1 Shunt reactor (
Reactor intended for para@ connection in a system to compensate for capacitive current.

.

2.1.2  Current-limiting reactor {p
Reactor intended for series connecdy in a system for limiting the current under system fault
conditions. :
s

2.1.3 Neutral-earthing current-limiting reactor @

Single-phase reactor intended for connectif etween the neutral of a system and earth for
limiting the line-to-earth current under system @ fault conditions to a moderate value.

2.1.4 Damping reactor
Reactor intended for series connection with capa% for limiting the inrush current during
switching. O

2.1.5 Tuning (filter) reactor A '
Reactor intended for series or parallel connection with ca%rs for reducing, blocking or

filtering harmonics or communication frequencies. O’
2.1.6 Earthing transformer (neutral coupler) 6
Three-phase transformer or reactor intended for parallel connection‘kl stem to provide a
neutral. &(
Note. — Earthing transformers may in addition supply a local auxiliary network. L(p

2.1.7 Arc-suppression reactor

Single-phase reactor intended for connection between the neutral of a system and earth for
essentially compensating the capacitive line-to-earth current due to a single-phase earth-fault
(resonant-earthed system). '

2.1.8 Smoothing reactor

Reactor intended to reduce the flow of harmonic currents and transient overcurrents in d.c.
systems.





