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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF-POWER TRANSFORMERS,- POWER - SUPPLIES;
REACTORS, POWER SUPPLY UNITS AND-SIMH-ARPRODUCTS
COMBINATIONS THEREOF -

Part 2-2: Particular requirements and tests for control transformers
and power-supplies supply units incorporating control transformers

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is toypromote internat
-operation on all questions concerning standardization in the electrical and electronic.fields. To this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “[EC Publication(s)”). ]
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt]
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with)the International Organizatio
tandardization (ISO) in accordance with conditions determined by agreément between the two organizatio

sing
onal
and
orts,
[heir
with
sing
h for
hs.

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

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

4) Ip order to promote international uniformity, IEC (National Committees undertake to apply IEC Publicalions
tfansparently to the maximum extent possible in their national and regional publications. Any divergence between
gny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the Iatter.

5) IEC itself does not provide any attestation'of conformity. Independent certification bodies provide confofmity
jzsessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible forl any

rvices carried out by independent ceftification bodies.

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

7) No liability shall attach to IE€~0r its directors, employees, servants or agents including individual experts| and
members of its technical committees and IEC National Committees for any personal injury, property damage or
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
gxpenses arising out-of-the publication, use of, or reliance upon, this IEC Publication or any other|IEC
Hublications.

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

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

This allows the user to identify the changes made to

the ,,,,, - Al - sal-barappears-in-the-marain RereV-er-a-Gh nge

has been made. Additions are in green text, deletions are in strikethrough red text.
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International standard IEC 61558-2-2 has been prepared by IEC technical committee 96:
Transformers, reactors, power supply units and combinations thereof.

This third edition cancels and replaces the second edition published in 2007. This edition
constitutes a technical revision.

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

edit

ion:

a) adjustment of structure and references in accordance with IEC 61558-1:2017;

b)
c)

The

Full
the

The

This
acc
at
des

It has the status of a group safety publication in accordance with IEC Guide 104.

Thig

Thig
to ¢
tran

Al
tran
weh

Futdre standards in this series will carry the new general title as cited above. Titles of exist

starn

new general symbol for control transtormers;
new symbol for power supply unit with linearly regulated output voltage.

text of this document is based on the following documents:

Draft Report on voting

96/548/FDIS 96/554/RVD

information on the voting for its approval can be found in the report on voting indicate
above table.

language used for the development of this document is English.

document was drafted in accordance with ISOAEC Directives, Part 2, and develope

bww.iec.ch/members_experts/refdocs. The main document types developed by IEC
Cribed in greater detail at www.iec.ch/standardsdev/publications.

document is to be used in conjunction with IEC 61558-1:2017.

document supplements er_modifies the corresponding clauses in IEC 61558-1:2017, s
pnvert that publication into the IEC standard: Particular requirements and tests for cor
sformers and power,_supply units incorporating control transformers.

st of all parts™in’ the IEC 61558 series published under the general title Safet)
sformers, reactors, power supply units and combinations thereof, can be found on the
site.

dards’in this series will be updated at the time of the next edition.

d in

d in

prdance with ISO/IEC Directives, Part 1 and IS@/IEC Directives, IEC Supplement, available

are

D as
itrol

of
IEC

ng

Where this document states "addition", "modification" or "replacement", the relevant text of

IEC

61558-1:2017 is to be adopted accordingly.

In this document, the following print types are used:

e requirements proper: in roman type;

o test specifications: in italic type;

e explanatory matter: in smaller roman type.

In the text of this document, the words in bold are defined in Clause 3.


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd
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Subclauses, notes, figures and tables additional to those in IEC 61558-1:2017 are numbered
starting from 101; supplementary annexes are entitled AA, BB, etc.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under www.webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that
copntains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.

—-
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INTRODUCTION

IEC TC 96 has a group safety function in accordance with IEC Guide 104 for transformers other
than those intended to supply distribution networks, in particular transformers and power supply
units intended to allow the application of protective measures against electric shock as defined
by TC 64, but in certain cases including the limitation of voltage and horizontal safety function
for SELV, in accordance with IEC 60364-4-41.

The group safety function (GSF) is used because of responsibility for example for safety extra-
low voltage (SELV) in accordance with IEC 61140:2016, 5.2.6 and IEC 60364-4-41:2005,

414

The
stan
with

For

sepprate SELV-circuit in accordance with the particular requirements foq_.F
to the general requirements of IEC 61558-1. <¢§3
N

o.1 Or control circults 1n accordance with 1EC o0Z04-1T:ZUTb, 7.Z2.4. A

group safety function is used for each part of the IEC 61558-2 series becausQEﬁferent

dards of the IEC 61558 series can be combined in one construction but in ‘sl/g})ain Ccq
no limitation of rated output power. q/Q

example an auto-transformer in accordance with IEC 61558-2-13 car%lgkdesigned with a
61558-2-6 relating

Ses
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SAFETY OFPOWER TRANSFORMERS,-POWER-SUPPLIES;
REACTORS, POWER SUPPLY UNITS AND-SIMH-ARPRODUCTS
COMBINATIONS THEREOF -

Part 2-2: Particular requirements and tests for control transformers
and power-supplies supply units incorporating control transformers

Rep

Scope

lacement:

Thig

part of IEC 61558 deals with the safety-aspeects of control transformers and p(gwer
es supply units incorporating control transformers. Transfonmers incorporafti
tronic circuits are also covered by this document.

Unl
tran

For
unif
inc

Thig
(nafural ogfofced) independent or associated dry-type transformers. The windings car

enc

bss otherwise specified, from here onwatd, "  the term transformer covers con
sformers and power supply units incorpétating control transformers.

power supply units (linear) this document is applicable. For switch mode power sugf
s |[EC 61558-2-16 is applicable toggther with this document. Where two requirements
bnflict, the most severe take precgdence.

§ document does not apply te-transformers covered by IEC 60076-11.

document is applicable to stationary or portable, single-phase or polyphase, air-co

hpsllated or non-encapsulated.

trol

ply
are

bled
be

The rated supply voltage does not exceed 1 000 V AC and the rated supply frequency and

the

The

internal operating frequencies do not exceed 500 Hz.

rated thermal output does not exceed:

e 25 kVA for single-phase-control transformers-and-powersupplies-incorporating-control
transformers,

e 40 kVA for polyphase-centrol transformers-and-power-suppliesincorporating—control
transformers.

This document is applicable to—eentrel transformers—and-power-supplies—incorporating
controltransformers without limitation of the rated thermal output, subject to an agreement

between the purchaser and the manufacturer.
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NOTE 2 Transformers intended to supply networks are not included in the scope.

The no-load output voltage or the rated output voltage does not exceed 1 000 V AC or
1415V ripple-free DC. For independent—contrel transformers—and-independent-power

supplies-incorporating-control-transformers; the no-load output voltage and / or the rated
output voltage is not less than 50 V AC or 120 V ripple-free DC.

This_document is not applicable to external circuits and their components intended to be
conhected to the input terminals and output terminals of the transformers.

NOTE 3 €Ceontrel Transformers covered by this document are only used in applications where doubje orreinfdrced
insulation between circuits is not required by the installation rules or by the end product standard.

NOTE 4 Normally the control transformers-and-powersupplies-incorporating-control-transfopmers are intepded
to bq used with equipment to provide voltages different from the supply voltage for the functional‘requirements df the
equipment. The protection against electric shock-may can be provided {or completed) by other features of the
equipment, such as the body. Parts of output circuits-may can be connected to the input‘circuits or to proteftive
earthing.

NOTE 2 Attention is drawn to the following, if necessary;

e Jor—control transformers—and power suppliesincorporating—control-transformjers
ntended to be used in vehicles, on board: ships, and—en—beard aircraft, additipnal

requirements (from other applicable standards, national rules, etc.)-may-be-necessary;

e measures to protect the enclosure and the components inside the enclosure agginst
bxternal influences such as fungus, vermin, termites, solar-radiation, and icing-sheould-alse
fpoemnadoody
o the different condltlons for. transportat|on storage and operat|on of the—conitrol

ransformers-a —be
tonsidered;

o Aadditional requirementsin accordance wrth other appropnate standards and nat|onal rJIes
fray can be applicable to-¢ m |

ransformers intended for use in specral enwronments—sueh—as—tremeat—emﬂrenments

NoTE 3 Future<technological development of%entr&—uansiermeﬁ—and—pewer—supplﬁes
incdrporating<eehtrol transformers-may can necessitate a need to increase the upper limjt of

the frequencies. Until then this document-may can be used as a guidance document.

group safety publrcat|on focusrng on safety gurdance is prrmanly mtended to be used B

by technlcal commlttees in the preparatlon of publlcatlons for products S|m|Iar to those
mentioned in the scope of this group safety publication, in accordance with the principles laid
down in IEC Guide 104 and ISO/IEC Guide 51.

One of the responsibilities of a technical committee is, wherever applicable, to make use of
basic safety publications and/or group safety publications in the preparation of its publications.

2 Normative references
This clause of IEC 61558-1:2017 is applicable except as follows:

Addition:
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IEC 61558-1:2017, Safety of transformers, reactors, power supply units and combinations
thereof — Part 1: General requirements and tests

IEC 61558-2-16:2021, Safety of transformers, reactors, power supply units and combinations
thereof — Part 2-16: Particular requirements and tests for switch mode power supply units and

tran

3

>
O

For
exc

ISO|
add

Ada

3.1.

control transformer

tran
inte

3.5.

pro

tran
of t
load

> 8

ratj’d thermal output

sformers for switch mode power supply units for general applications

T | definiti

the purposes of this document, the terms and definitions givenjifJEC 61558-1:2017 ap
bpt as follows:

and IEC maintain terminological databases for use.if\'Standardization at the folloy
Fesses:

EC Electropedia: available at http://www.electrepedia.org/

SO Online browsing platform: available at httpi//www.iso.org/obp
ition:
101

sformer intended to supply" power to control circuits (e.g. controlling, signall
rlocking, etc.)

101

uct of the rated’ output voltage and the rated output current, or for polyph
sformers, the.appropriate factor (e. g. for three-phase transformers ﬁ) times the pro

ed at power factor 1

Note
the

14@ entry: If the transformer has more than one output winding or/and tapped output winding (or b

ply,

ying

ing,

ase
juct

ne rated _output voltage and the rated output current delivered in continuous operation

oth),

circuits intended to be loaded simultaneously.

3.5.

102

admissible instantaneous output
product of the rated output voltage and the rated instantaneous output current, or for

tput

polyphase transformers, the appropriate factor (e. g. for three-phase transformers \/g) times
the product of the rated output voltage and the rated instantaneous output current delivered

atp

Note

ower factor 0,5

1 to entry: If the transformer has more than one output winding or/and tapped output winding (or b

oth),

the rated output denotes the sum of the products of rated output voltage and rated instantaneous output current

foro

utput circuits intended to be loaded simultaneously.
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103

rated instantaneous output current
output current for the specific operating conditions at the rated output voltage and the rated

sup

4

ply frequency at power factor 0,5 assigned to the transformer by the manufacturer

General requirements

This clause of IEC 61558-1:2017 is applicable.

022

5
Thig

6

This

Ref

for

For
win

General notes on tests

clause of IEC 61558-1:2017 is applicable.

Ratings
clause of IEC 61558-1:2017 is applicable except as follows:

Hacement Addition:

6.1?1 The rated output voltage shall not exceed 1 000 VAC or 1 415 V ripple-free DC

ndependent transformers shall exceed 50 V AC or 120 V ripple-free DC.

independent transformers, this output voltage) limitation applies even when ouf
dings, not intended for interconnection, are connected in series.

6.102 The rated thermal output shall not @xceed:

Tra
bety

P5 kVA for single-phase transformers-except,

10 kVA for polyphase transformers—exceptfor-transformers—subject-to—anagreenent
between-the purchaserand-the manufacturer.

veen the purchaser and_the manufacturer.

6.103 The rated supply frequency and the internal operating frequencies shall

exc

bed 500 Hz.

6.104 The tated supply voltage shall not exceed 1 000 V AC.

Con

hplidnee with the requirements of 6.101 to 6.104 is checked by inspection of the markin

and

put

hsformers without limitatiém® of the rated thermal output shall be subject to agreement

not

g.

7

Classification

This clause of IEC 61558-1:2017 is applicable except as follows:

7.8

Replacement

Control transformers shall be classified for overvoltage category lll.
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8 Marking and other information

This clause of IEC 61558-1:2017 is applicable except as follows:
8.1¢)

Replacement:

the transformers shall be marked with the rated thermal output and the admissible

instantaneous output in volt-ampere separated by an oblique stroke (e g 100/300 VVA):
d)
Refdlacement:

Itenp d) is not applicable.

h)

Refdlacement of the content up to the first semi-colon-by the following:

relevant graphical symbols shown in Table 101 that indicate the kind of transformer
8.11

Adalition:

Symbol hical symbol Explanati " Identificati

e

D

7 A
[ S\
-
Short-cirouit proof-control transformer |

The symbol for linear power supply units shall be used in conjunction with the symbol
indicating the kind of transformer.
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Table 101 — Symbols indicating the kind of transformer

Symbol or graphical symbol Explanation or title

Identification

Fail-safe control transformer

IEC 60417-6036:2010-08

Non-short-circuit-proof control transformer

IEC 60417-6037:2010-08

Short-circuit-proof control transformer

(inherently or non-inherently)

IEC 804 ¥7-6038:2010-p8

Power supply unit, linear

DD

IEC 60417-6210:2013-[10

Addition:

8.101 If transformers are provided with input tappings to allow adjustments to the supply
voltage, these tappings shall be markéd with the value or the variation (e.g. +5 V or -5 \{) of

the input voltage corresponding to the tapping.

NOTE If control transformers are provided with input tappings to allow adjustments to the supply voltage, tappings

in stgps of 5 % are preferred.
9 |Protection against electric shock

Thig clause of IEC 61558-1:2017 is applicable.

10 |Change-of input voltage setting

Thig clatuse of IEC 61558-1:2017 is applicable.



https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd

IEC

11

61558-2-2:2022 RLV © |IEC 2022 -13 -

Output voltage and output current under load

This clause of IEC 61558-1:2017 is applicable except as follows:

111

Replacement:

When the transformer is connected to the rated supply voltage, at rated supply frequency,

anchM@Mmabmameﬂaﬂaﬂ.muﬁngxﬂb&:ﬁmﬂh&mma
ratgd output voltage, the output voltage shall not differ from the rated value by \n

thar

Conl
esta

Imn
inst
volt
out

o
carri

5 %.

hpliance is checked by measuring the output voltage when steady-state .conditions
blished.

ediately after the transformer is loaded with an impedance resulting/in the admiss

hge measured shall not be less than 95 % of the measured voltage at the rated ther,
but.

E—The output voltage measurement for the admissible.instantaneous output should

heafing of the transformer.

For
eac

12

Thig

Add

12.1
and

For
win

NOT

transformers with more than one rated supply voltage, the requirement is applicable
h of the rated supply voltages.

No-load output voltage
clause of IEC 61558-1:2017%is-applicable except as follows:
ition:

01 The no-load-output voltage shall not exceed 1 000 V AC or 1 415V ripple-free
for independent-transformers shall exceed 50 V AC or 120 V ripple-free DC.

independent transformers, this output voltage limitation applies even when ouf
dings,.not intended for interconnection, are connected in series.

E (Jhe requirement for series connection does not apply to associated or IP 00 transformers.

the
ore

are

ble

antaneous output at the rated output voltage at power factor 0,5 (inductive), the oufput

mal

be

ied out within 50 ms after applying this overload to minimise the effects of supplementary

for

DC

put

12.102 The difference between the no-load output voltage and the output voltage under
load shall not be excessive.

The-difference ratio between the no-load output voltage measured in Clause 12 and the
output voltage under load measured during the test of Clause 11, expressed as a percentage
of the latter voltage, shall not exceed 10 %.
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NOTE—The ratio is-defined determined by Formula (1):

Uno-load - Uload %1 00(%)
Uload

022

(1)

where

Uno-load is the no-load output voltage, expressed in V;

Uiodd is the output voltage under load, expressed in V.

Compliance with the requirements of 12.101 and 12.102 is checked by measuring the no-|

13

Thig

14
This
14.1
Rep

Tra

prodlucing the rated thermal output)\at the rated output voltage and, for AC current, af

rate
esta
the

tran
test

15

Thig

16

but voltage-when at the ambient temperature; when the transformer-being.js| conne
he rated supply voltage at the rated supply frequency and at the rated thermal out|

Short-circuit voltage

clause of IEC 61558-1:2017 is applicable.

Heating

clause of IEC 61558-1:2017 is applicable except ds follows:
A

lacement of the-tenth eleventh paragraph:

nsformers are supplied at the rated supply voltage and loaded with an impeda3
d power factor. The value, ©f the output current is measured when steady stat
blished. Then the supply voltage is increased by 10 % and the output current is adjuste
same value measured-beferé previously. The output current is not adjusted for indepeng

sformers. After this increéase of the supply voltage, no change is made in the circuit.
is repeated under no-load condition, if this is a more unfavourable situation.

Short-circuitand overload protection

clause(ofi IEC 61558-1:2017 is applicable.

Mechanical strength

oad
cted
but.

nce
the
N
d to
lent
The

This clause of IEC 61558-1:2017 is applicable.

17

Protection against harmful ingress of dust, solid objects and moisture

This clause of IEC 61558-1:2017 is applicable.

18

Insulation resistance, dielectric strength and leakage current

This clause of IEC 61558-1:2017 is applicable except as follows:


https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd

IEC

61558-2-2:2022 RLV © |IEC 2022 - 15—

18.3 Dielectric strength test

Addition:

The

required values of the dielectric strength test voltages for basic insulation of Table 14

sha

NOT
indu

19
This
19.1
Rep

The
con
eith

Con
con

19.1

insyilation (rated for the working vottage).

In addition, the following requirements apply:

19.1
con

I'De multiplied Dy a Tactor ot 1,4.

FE  Basic insulation has been increased because transformers are subjected to surge voltageS/due t¢ the
tive nature of their loads.

Construction

clause of IEC 61558-1:2017 is applicable except as follows:
General construction
lacement:
input and output circuits shall be electrically, separated from each other, and|the
struction shall be such that there is no possibility,of‘any connection between these circuits,

er directly or indirectly,-threugh via other conductive parts, except by deliberate action.

npliance is checked by inspection and meastrements, taking Clause 18 and Clause 26 |into
Sideration.

.1 The insulation between the input and output winding(s) shall consist of at least basic

or class | transformers, the insulation between the input windings and the body, [and
between the output.windings and the body, shall consist of basic insulation (both basic
nsulations rated for the working voltage);

or class Il transformers, the insulation between the input windings and the body, [and
between the output windings and the body shall consist of double or reinforced
nsulation(both double or reinforced insulations rated for the working voltage).

.2, \ Bor transformers with intermediate conductive parts (e.g. the iron core)|not

between

hected to the body and located between the input and output windings, the insul
€ Intermediate conductive parts an € nput windings or between the

intermediate conductive parts and the output windings shall consist of at least basic
insulation (rated for the working voltage).

NOT

E An intermediate conductive part not separated from the input or output windings or the body by at least

a basic insulation is considered to be connected to the relevant part(s).

In a

ddition, the following requirements apply:

— for class | transformers, the insulation between the input and output windings via the

intermediate conductive parts shall consist of at least basic insulation (rated for the

working voltage);



https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd

- 16 - IEC 61558-2-2:2022 RLV © IEC 2022

— for class Il transformers, the insulation between the input windings and the body, and
between the output windings and the body via the intermediate conductive parts shall
consist of double or reinforced insulation (rated for the working voltage).

Addition:

19.101 There shall be no connections between the output circuits and the protective earth
unless allowed by the relevant equipment standard for associated transformers.

19.102 There shall be no connections between the output circuits and the body unless
allop -the—relevan HprRen iatee Asforme

Compliance is checked by inspection.

20 |Components

Thig clause of IEC 61558-1:2017 is applicable.

21 (Internal wiring

Thig clause of IEC 61558-1:2017 is applicable.

22 |Supply connection and other external flexible cables or cords

Thig clause of IEC 61558-1:2017 is applicable,

23 |Terminals for external conductors

Thig clause of IEC 61558-1:2017 is applicable.

24 |Provisions for protective earthing

Thig clause of IEC 61558-1:2017 is applicable.

25 |Screws and.connections

Thig clause'of IEC 61558-1:2017 is applicable.

26 |G i I | di I h insulati

This clause of IEC 61558-1:2017 is applicable except as follows:

26.1 General

Replacement of the first paragraph:

The required values of creepage distances and clearances for basic insulation in
accordance with Table 20 and Table 21 shall be multiplied by a factor of 1,4.
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NOTE-464 Basic insulation has been increased because transformers are subjected to surge voltages due to the
inductive nature of their loads.

27 Resistance to heat, fire and tracking

This clause of IEC 61558-1:2017 is applicable.

28 Resistance to rusting
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Annexes

The annexes of IEC 61558-1:2017 are applicable.
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Bibliography
The bibliography of IEC 61558-1:2017 is applicable, except as follows:
Addition:

IEC 60076-11:2018, Power transformers — Part 11: Dry-type transformers

IEC 60204-1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General

reqy LHrements

therdeof
q/‘l/

IEC|61558 (all parts), Safety of transformers, reactors, power supply units and co:@fat ons

IEC|61558-2-13:2022, Safety of transformers, reactors, power supply units aggcombinat ons

3

therdeof — Part 2-13: Particular requirements and tests for auto transform srbr’id power supply

units incorporating auto transformers for general applications

%/
ISOYIEC Guide 51:2014, Safety aspects — Guidelines for their inclu@ in standards

©

publications and group safety publications ;\\
O

I[EC|Guide 104:2019, The preparation of safety publicatioé%nd the use of basic sdfety



https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd



https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd

IEC 61558-2-2:2022-10(en-fr)

IEC 61558-2-2

Edition 3.0 2022-10

INTERNATIONAL
STANDARD

ORME &
INTERNATIONALE Y

GRPUP SAFETY PUBLICATION N

PUBLICATION GROUPEE DE SECURITE ©
e,
\v‘

Safety of transformers, reactors, power suppkz {thits and combinations thergof —
Part 2-2: Particular requirements and test control transformers and power
supply units incorporating control tran:\f)gr ers
Sécurité des transformateurs, bobi.@g’ d'inductance, blocs d'alimentation ef
combinaisons de ces éléments —

Partie 2-2: Exigences particuli@@s et essais pour les transformateurs de
commande et les blocs d'alimentation qui incorporent des transformateurs de
commande ) C\:j“

o



https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd

-2- IEC 61558-2-2:2022 © IEC 2022

CONTENTS
FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 3
LN I O 15 1 L@ 1 ] P 5
1 oo ] o1 ST 6
P (o] 4 0 =Y (V=T =] (= =Y g o = 7
3 Terms and definitions ... 7
N € 1= =T I Yo [V L =Y 0 L= 0L T 8
5 | General NOtes ON teSES oiuuiiiiii iR ..8
6 R A NG S i e T ...8
7 | Classification ... ..o O .9
8 | Marking and other information ... b .9
9 Protection against electric Shock .........ccooooiiiiiiiii e 2 .10
10 | Change of input voltage setting .........ccoooiiiiiiiii e S .10
11 | Output voltage and output current under load ... n .11
12 | No-1oad oUtPUL VOITAGE ....ceiiii e T e .11
13 | Short-circuit voltage.......cooiviiiiiii e 03 e 12
T4 L HEA NG e ) s .12
15 | Short-circuit and overload protection ... .12
16 | Mechanical strength ... 12
17 | Protection against harmful ingress of dusti<solid objects and moisture......................... 12
18 | Insulation resistance, dielectric strength.and leakage current ...............ccociiiiiiiniiinnn. 12
BRI 00T =3 4 U T £ Yo e P 13
20 [ COMPONENTS oo A e e .14
D20 I I 1 1= g = LY 1o T 14
22 | Supply connection and other external flexible cables or cords .............ccocciiiiiiinnil 14
23 | Terminals for external eonduUCIOrS ... ....oo i 14
24 | Provisions for protective earthing..... ..o 14
25 | SCrews and CONNMECTIONS . .cuu i e e e et et et e et e eaa s 14
26 | Creepage distances, clearances and distances through insulation............................... 14
27 | Resistance to heat, fire and tracking.... ..o .14
28 | ReSiStanCe 10 FUSTING ...iuiie e .14
Anqexes ............................................................................................................................. .15
710 [T Yo = o 2 V78 16

Table 101 — Symbols indicating the kind of transformer ... 10


https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd

IEC

1)

2)

3)

4)

5) |

6)

7)

8)

il >3 0o 0 3 Z o

9)

b i >

Inte
Tra

jzsessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible foi

61558-2-2:2022 © IEC 2022 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF TRANSFORMERS, REACTORS,
POWER SUPPLY UNITS AND COMBINATIONS THEREOF -

Part 2-2: Particular requlrements and tests for control transformers

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardiZatioh compri
Il national electrotechnical committees (IEC National Committees). The object of IEC is to prompte internat
-operation on all questions concerning standardization in the electrical and electronic fields. To this end
addition to other activities, IEC publishes International Standards, Technical Specifications; Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC  Publication(s)”).
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with,th€)International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation frof
terested IEC National Committees.

FC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of]
ublications is accurate, IEC cannot be held responsiblefor the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their,national and regional publications. Any divergence bet
ny IEC Publication and the corresponding national.er regional publication shall be clearly indicated in the |2

FC itself does not provide any attestation of\conformity. Independent certification bodies provide confo

rvices carried out by independent certification bodies.

Il users should ensure that they have(the latest edition of this publication.

sing
onal

and
orts,

Their

with
sing
h for
hs.

onal
h all

onal
IEC
any

ions
veen
tter.

mity
any

o liability shall attach to IEC or,its-directors, employees, servants or agents including individual experts| and

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of_the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to\the Normative references cited in this publication. Use of the referenced publicatio
dispensable for the torrect application of this publication.

ttention is drawn:to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shall'not be held responsible for identifying any or all such patent rights.

rnational standard IEC 61558-2-2 has been prepared by IEC technical committee
nsformers, reactors, power supply units and combinations thereof.

e or
and
IEC

hs is

htent

96:

This third edition cancels and replaces the second edition published in 2007. This edition
constitutes a technical revision.

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

edit

ion:

a) adjustment of structure and references in accordance with IEC 61558-1:2017;

b) new general symbol for control transformers;

c) new symbol for power supply unit with linearly regulated output voltage.
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The text of this document is based on the following documents:

Draft Report on voting

96/548/FDIS 96/554/RVD

022

Full information on the voting for its approval can be found in the report on voting indicated in

the

above table.

The language used for the development of this document is English.

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

acc

at www.iec.ch/members_experts/refdocs. The main document types developedcby IEC

des

cribed in greater detail at www.iec.ch/standardsdev/publications.

It has the status of a group safety publication in accordance with IEC Guide, 104.

Thig document is to be used in conjunction with IEC 61558-1:2017.

Thig document supplements or modifies the corresponding clauses’in IEC 61558-1:2017, s
to cpnvert that publication into the IEC standard: Particular requirements and tests for cof
transformers and power supply units incorporating control drarisformers.

Al

st of all parts in the IEC 61558 series published under the general title Safet)

transformers, reactors, power supply units and combinations thereof, can be found on the
welsite.

Futdre standards in this series will carry the“new general title as cited above. Titles of exist

standards in this series will be updated at the time of the next edition.

Where this document states "addition", "modification" or "replacement", the relevant tex
IEC|61558-1:2017 is to be adopted-accordingly.

In this document, the following print types are used:

Su
sta

requirements properiin roman type;
est specificationsin italic type;

explanatory matter: in smaller roman type.

e textof-this document, the words in bold are defined in Clause 3.

clauses, notes, figures and tables additional to those in IEC 61558-1:2017 are numbsg

d in

prdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement{ available

are

D as
ntrol

of
IEC

ng

t of

red

; ; T etc:

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under www.webstore.iec.ch in the data related to the

spe

cific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.
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INTRODUCTION

IEC TC 96 has a group safety function in accordance with IEC Guide 104 for transformers other
than those intended to supply distribution networks, in particular transformers and power supply
units intended to allow the application of protective measures against electric shock as defined
by TC 64, but in certain cases including the limitation of voltage and horizontal safety function
for SELV, in accordance with IEC 60364-4-41.

The group safety function (GSF) is used because of responsibility for example for safety extra-
low voltage (SELV) in accordance with IEC 61140:2016, 5.2.6 and IEC 60364-4-41:2005,
41431 or control circuits in accordance with TEC 60204-1T:2016, 7.2.4.

Thel| group safety function is used for each part of the IEC 61558-2 series because(diffefent
standards of the IEC 61558 series can be combined in one construction but in egertain cgses
with no limitation of rated output power.

For|example an auto-transformer in accordance with IEC 61558-2-13 can) bé designed with a
sepprate SELV-circuit in accordance with the particular requirements forlEC 61558-2-6 relating
to the general requirements of IEC 61558-1.
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SAFETY OF TRANSFORMERS, REACTORS,
POWER SUPPLY UNITS AND COMBINATIONS THEREOF -
Part 2-2: Particular requirements and tests for control transformers
and power supply units incorporating control transformers
1 [Scope
Replacement:
Thig part of IEC 61558 deals with the safety of control transformers and power supply upits
incqrporating control transformers. Transformers incorporating electronie circuits are also
covered by this document.
NOTE 1 Safety includes electrical, thermal and mechanical aspects.
Unlg¢ss otherwise specified, from here onward, the term transformer covers conftrol
transformers and power supply units incorporating contro} transformers.
For|power supply units (linear) this document is applicable. For switch mode power supgply
units IEC 61558-2-16 is applicable together with this.document. Where two requirements|are
in cpnflict, the most severe take precedence.
Thig document does not apply to transformersicovered by IEC 60076-11.
Thig document is applicable to stationary or portable, single-phase or polyphase, air-copled
(nafural or forced) independent or associated dry-type transformers. The windings can be
enchpsulated or non-encapsulated.
Thel rated supply voltage does:not exceed 1 000 V AC and the rated supply frequency jand
the finternal operating frequencies do not exceed 500 Hz.
The| rated thermal output does not exceed:
e P5 kVA for singletphase transformers,
e 40 kVA forpolyphase transformers.
Thig document is applicable to transformers without limitation of the rated thermal output,

sub

ect to)an agreement between the purchaser and the manufacturer.

NOT

E 2 Transformers intended to supply networks are not included in the scope.

The no-load output voltage or the rated output voltage does not exceed 1 000 V AC or
1415 V ripple-free DC. For independent transformers the no-load output voltage and / or

the

rated output voltage is not less than 50 V AC or 120 V ripple-free DC.

This document is not applicable to external circuits and their components intended to be
connected to the input terminals and output terminals of the transformers.

NOTE 3 Transformers covered by this document are only used in applications where double or reinforced

insul

ation between circuits is not required by the installation rules or by the end product standard.
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NOTE 4 Normally the control transformers are intended to be used with equipment to provide voltages different
from the supply voltage for the functional requirements of the equipment. The protection against electric shock can
be provided or completed by other features of the equipment, such as the body. Parts of output circuits can be
connected to the input circuits or to protective earthing.

Attention is drawn to the following, if necessary:

Futlyre technological development of transformers can necessitate a need~to)increase
uppkr limit of the frequencies. Until then this document can be used as a guidarnce documg

Thig

by

merntioned in the scope of this group safety publication, in accerdance with the principles
down in IEC Guide 104 and ISO/IEC Guide 51.

Ong of the responsibilities of a technical committee is, wherever applicable, to make us

bas

2

Thig clause of IEC 61558-1:2017 is applicable except as follows:
Adalition:

IEC|61558-1:2017, Safety of dransformers, reactors, power supply units and combinat
thereof — Part 1: General reqliirements and tests

IEC|61558-2-16:2021,5Safety of transformers, reactors, power supply units and combinat
theneof — Part 2-16=Rarticular requirements and tests for switch mode power supply units
transformers for switch mode power supply units for general applications

3

For
exc

for transformers intended to be used in vehicles, on board ships, and aircraft, additional

requirements (from other applicable standards, national rules, etc.);

measures to protect the enclosure and the components inside the enclosure aga
external influences such as fungus, vermin, termites, solar-radiation, and icing;

inst

he different conditions for transportation, storage, and operation of the transformers;

ndditional requirements in accordance with other appropriate standards and natienat r
Can be applicable to transformers intended for use in special environments.

fechnical committees in the preparation of publications for ‘products similar to th

¢ safety publications and/or group safety publications in the preparation of its publicati

Normative references

Terms.and definitions

the.purposes of this document, the terms and definitions given in IEC 61558-1:2017 ap

iles

the
nt.

group safety publication focusing on safety guidance is primarily jntended to be used as a
prodluct safety standard for the products mentioned in the scope but is.also intended to be U

sed
ose
laid

of
DNS.

1%

ons

ons
and

ply,

ept as follows:

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

Addition:

3.1.101

control transformer

transformer intended to supply power to control circuits (e.g. controlling, signall
interlocking, etc.)

ing,
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101

rated thermal output
product of the rated output voltage and the rated output current, or for polyphase

transformers, the appropriate factor (e. g. for three-phase transformers \/5) times the product
of the rated output voltage and the rated output current delivered in continuous operation
loaded at power factor 1

Note

1 to entry: If the transformer has more than one output winding or tapped output winding (or both)

022

, the

rated output denotes the sum of the products of rated output voltage and rated output current for output circuits
intended to be loaded simultaneously.

pro

poly
the

at power factor 0,5

Note]
rate

outplut circuits intended to be loaded simultaneously.

3.5.
rate
outy

suplply frequency at power factor 0,5 assigned to the’transformer by the manufacturer

4

Thig

Thig

6

Thig

Ada

3.5.102
admissible instantaneous output

uct of the rated output voltage and the rated instantaneous output currént; on

phase transformers, the appropriate factor (e. g. for three-phase transformerns \/5) ti
broduct of the rated output voltage and the rated instantaneous output current delive

1 to entry: If the transformer has more than one output winding or tapped output winding (or both)

for

nes
bred

|, the

i output denotes the sum of the products of rated output voltage and rated instantaneous output current for

103
d instantaneous output current

ut current for the specific operating conditions at the rated output voltage and the rated

General requirements

clause of IEC 61558-1:2017 is applicable-

General notes on tests

clause of IEC 61558-1:2017is applicable.
Ratings

clause of IEC(61558-1:2017 is applicable except as follows:

ition:

for

6.1?1 The rated output voltage shall not exceed 1 000 V AC or 1 415 V ripple-free DC

ndependent transformers shall exceed 50 V AC or 120 V ripple-free DC.

and

For independent transformers, this output voltage limitation applies even when output
windings, not intended for interconnection, are connected in series.

6.102 The rated thermal output shall not exceed:

o 25 KkVA for single-phase transformers,

s 40 kVA for polyphase transformers.

Transformers without limitation of the rated thermal output shall be subject to agreement
between the purchaser and the manufacturer.
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6.103 The rated supply frequency and the internal operating frequencies shall not
exceed 500 Hz.

6.104 The rated supply voltage shall not exceed 1 000 V AC.

Compliance with the requirements of 6.101 to 6.104 is checked by inspection of the marking.

7 Classification

Thigcrause of tTEC 6 1558-1720 17 15 applicable exceptas folftows:
7.8
Refdlacement

Control transformers shall be classified for overvoltage category lll.

8 [Marking and other information

Thig clause of IEC 61558-1:2017 is applicable except as follows:
8.1k)
Refdlacement:

the |transformers shall be marked with the rated thermal output and the admissjble
insfantaneous output in volt-ampere, separated by an oblique stroke (e.g. 100/300 VA);

d)
Refdlacement:

Itenp d) is not applicable.
h)
Repglacementof the content up to the first semi-colon by the following:

relevant-graphical symbols shown in Table 101 that indicate the kind of transformer

8.1
Addition:

The symbol for linear power supply units shall be used in conjunction with the symbol
indicating the kind of transformer.
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Table 101 — Symbols indicating the kind of transformer

Symbol or graphical symbol Explanation or title

Identification

Fail-safe control transformer

IEC 60417-6036:2010-08

Non-short-circuit-proof control transformer

IEC 60417-6037:2010-08

Short-circuit-proof control transformer

(inherently or non-inherently)

IEC 804%7-6038:2010-D8

Power supply unit, linear

AN

IEC 60417-6210:2013-[10

Addition:

8.101 If transformers are provided with input tappings to allow adjustments to the supply
voltage, these tappings shall be markéd with the value or the variation (e.g. +5 V or -5 \{) of

the input voltage corresponding to the tapping.

NOTE |If control transformers are provided with input tappings to allow adjustments to the supply voltage, tapgings

in stgps of 5 % are preferred.
9 |Protection against electric shock

Thig clause of IEC 61558-1:2017 is applicable.

10 |Change-of input voltage setting

Thig clatuse of IEC 61558-1:2017 is applicable.
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Output voltage and output current under load

This clause of IEC 61558-1:2017 is applicable except as follows:

111

Rep

lacement:

When the transformer is connected to the rated supply voltage, at rated supply frequency,

tharn

ancgmmum@mmmmwwummmm
ratgd output voltage, the output voltage shall not differ from the rated value by \n
15 %.
hpliance is checked by measuring the output voltage when steady-state .conditions

Conl
esta

Imn
inst
volt
out

The
out

For
eac

12

Thig

Add

12.1
and

For
win

NOT]

blished.

ediately after the transformer is loaded with an impedance resulting-in the admiss

nge measured shall not be less than 95 % of the measured voltage at the rated ther,
but.

transformers with more than one rated supply voltage, the requirement is applicablg
h of the rated supply voltages.

No-load output voltage

clause of IEC 61558-1:2017%is-applicable except as follows:
ition:
01 The no-load-output voltage shall not exceed 1 000 V AC or 1 415V ripple-free

for independent-transformers shall exceed 50 V AC or 120 V ripple-free DC.

independeéent transformers, this output voltage limitation applies even when ouf
dings,.not intended for interconnection, are connected in series.

FE {Fhe requirement for series connection does not apply to associated or IP 00 transformers.

the
ore

are

ble

antaneous output at the rated output voltage at power factor 0,5 (inductive), the oufput
mal

output voltage measurement for the admissible instantaneous output should be carfied
within 50 ms after applying this overload to minimise the effects of supplementary healting
of the transformer.

for

DC

put

12.102 The difference between the no-load output voltage and the output voltage under
load shall not be excessive.

The ratio between the no-load output voltage measured in Clause 12 and the output voltage
under load measured during the test of Clause 11, expressed as a percentage of the latter
voltage, shall not exceed 10 %.
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ratio is determined by Formula (1):

Uno-load - Uload %1 00(%)
Uload

where

Uno-load is the no-load output voltage, expressed in V;

Ulodd is tThe oufput voltage under Toad, expressed in V.

Compliance with the requirements of 12.101 and 12.102 is checked by measuring the no-I

out

13

Thig

14
This
14.1
Rep

Tra

prodlucing the rated thermal output)\at the rated output voltage and, for AC current, af

ratg
esta
the
tran
test

15

Thig

16

Short-circuit voltage

clause of IEC 61558-1:2017 is applicable.

Heating

clause of IEC 61558-1:2017 is applicable except ds follows:
A

lacement of the eleventh paragraph:

nsformers are supplied at the rated supply voltage and loaded with an impeda3
d power factor. The value, ©f the output current is measured when steady stat
blished. Then the supply voltage is increased by 10 % and the output current is adjuste
same value measured_previously. The output current is not adjusted for indepeng

sformers. After this incréase of the supply voltage, no change is made in the circuit.
is repeated under ng-load condition, if this is a more unfavourable situation.

Short-circuitand overload protection

clause(ofi IEC 61558-1:2017 is applicable.

Mechanical strength

pad
but voltage at the ambient temperature when the transformer is connected.to, the rated
supply voltage at the rated supply frequency and at the rated thermal output.

nce
the
N
d to
lent
The

This clause of IEC 61558-1:2017 is applicable.

17

Protection against harmful ingress of dust, solid objects and moisture

This clause of IEC 61558-1:2017 is applicable.

18

Insulation resistance, dielectric strength and leakage current

This clause of IEC 61558-1:2017 is applicable except as follows:
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18.3 Dielectric strength test

Addition:

The required values of the dielectric strength test voltages for basic insulation of Table 14

sha

Il be multiplied by a factor of 1,4.

NOTE Basic insulation has been increased because transformers are subjected to surge voltages due to the
inductive nature of their loads.

19

Thig clause of IEC 61558-1:2017 is applicable except as follows:

19.1 General construction

Refdlacement:

The| input and output circuits shall be electrically separated from~each other, and
conptruction shall be such that there is no possibility of any connection between these circ
either directly or indirectly, via other conductive parts, except by(deliberate action.

Compliance is checked by inspection and measurements, taking Clause 18 and Clause 26

con

Sideration.

the
hits,

into

19.1.1 The insulation between the input and output'winding(s) shall consist of at least basic
insyilation (rated for the working voltage).

In a

ddition, the following requirements apply:
or class | transformers, the insulation between the input windings and the body,

nsulations rated for the working voltage);

or class Il transformers, (the insulation between the input windings and the body,
between the output windings and the body shall consist of double or reinfor
nsulation (both double-or reinforced insulations rated for the working voltage).

19.1.2 For transformers with intermediate conductive parts (e.g. the iron core)

con

between the intermediate conductive parts and the input windings or between

int
ins

NOT]
a ba

In a

lation (rated for the working voltage).

FE_{An‘intermediate conductive part not separated from the input or output windings or the body by at

and

between the output windings and‘the body, shall consist of basic insulation (both basic

and
ced

not

hected to the body and located between the input and output windings, the insulation

the

rmediate{conductive parts and the output windings shall consist of at least basic

east

picuinsulation is considered to be connected to the relevant part(s).

ddition, the following requirements apply:

— for class | transformers, the insulation between the input and output windings via the

intermediate conductive parts shall consist of at least basic insulation (rated for

working voltage);

the

— for class Il transformers, the insulation between the input windings and the body, and
between the output windings and the body via the intermediate conductive parts shall

consist of double or reinforced insulation (rated for the working voltage).

Addition:

19.101 There shall be no connections between the output circuits and the protective earth
unless allowed by the relevant equipment standard for associated transformers.
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19.102 There shall be no connections between the output circuits and the body unless
allowed by the relevant equipment standard for associated transformers.

Compliance is checked by inspection.

20 Components

This clause of IEC 61558-1:2017 is applicable.

21 |Internal wiring

Thig clause of IEC 61558-1:2017 is applicable.

22 [Supply connection and other external flexible cables or cords

Thig clause of IEC 61558-1:2017 is applicable.

23 |Terminals for external conductors

Thig clause of IEC 61558-1:2017 is applicable.

24 |Provisions for protective earthing

Thig clause of IEC 61558-1:2017 is applicable.

25 |Screws and connections

Thig clause of IEC 61558-1:2017.is applicable.

26 [Creepage distances, clearances and distances through insulation
Thig clause of IEC 64558-1:2017 is applicable except as follows:

26.1 General

Replacement of the first paragraph:

The| .fequired values of creepage distances and clearances for basic insulation in
hao

radaneaaiit abl 20-and-Tahbl 24 o b bl biaod by, o fontar ~Ff 4 4
accofraaree—wHni—rapre—=z=oaht—Taore—=1-Sraroeh mCOU oy a aCtoT O ;1.

NOTE Basic insulation has been increased because transformers are subjected to surge voltages due to the
inductive nature of their loads.

27 Resistance to heat, fire and tracking

This clause of IEC 61558-1:2017 is applicable.

28 Resistance to rusting

This clause of IEC 61558-1:2017 is applicable.
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Annexes

The annexes of IEC 61558-1:2017 are applicable.
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Addition:
IEC 60076-11:2018, Power transformers — Part 11: Dry-type transformers

IEC 60204-1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General
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IEC|61558-2-13:2022, Safety of transformers, reactors, power supply units_and combinations
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ISOJIEC Guide 51:2014, Safety aspects — Guidelines for their inclusien in standards
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publications and group safety publications
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SECURITE DES TRANSFORMATEURS, BOBINES D'INDUCTANCE,
BLOCS D'ALIMENTATION ET COMBINAISONS DE CES ELEMENTS -

Partie 2-2: Exigences particuliéres et essais pour les transformateurs

de commande et les blocs d'alimentation qui incorporent
des transformateurs de commande

AVANT-PROPOS

e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).ch'IEC a pour objg

es Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée’a des comités d'études
avaux desquels tout Comité national intéressé par le sujet traité pelt ~participer. Les organisa
ternationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également
avaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon
onditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions’techniques représentent, dans la mesu
ossible, un accord international sur les sujets étudiés, étant donné'que les Comités nationaux de I'lEC intére]
nt représentés dans chaque comité d'études.

L
d
f
I
d
¢
t
i

t
g
L
A

es Publications de I'lEC se présentent sous la forme de/récommandations internationales et sont agr|
mme telles par les Comités nationaux de I'lEC. Tous' les efforts raisonnables sont entrepris afin
IEC s'assure de I'exactitude du contenu technique de.se€s'publications; I'lEC ne peut pas étre tenue respons
e I'éventuelle mauvaise utilisation ou interprétation.qui en est faite par un quelconque utilisateur final.

ans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

[IEC elle-méme ne fournit aucune .aftestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation”de conformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L'IEC n'est.responsable d'aucun des services effectués par les organismes de certific
indépendants.

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

ucune responsabilité.ne-doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat3
compris ses experts_particuliers et les membres de ses comités d'études et des Comités nationaux de |
our tout préjudice\causé en cas de dommages corporels et matériels, ou de tout autre dommage de qug
ature que ce spit)directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
écoulant deda publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
u au crédit'qui lui est accordé.

‘attentjon“est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées est obligatoire pour une application correcte de la présente publication.

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comppsée

t de

hvoriser la coopération internationale pour toutes les questions de normalisatiopny dans les domainep de
Electricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie desiNormes internationples,

des
aux
ions
aux
des

e du
Issés

pées
que
able

te la
ales
5 ou

ants
5 de
htion

ires,
IEC,
Ique
hses
IEC,

ions

bt de

‘attention est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'obj

droits de brevet. L'I[EC ne saurait etre tenue pour responsable de ne pas avoir identifie de tels droits de brevets.

La Norme internationale IEC 61558-2-2 a été établie par le comité d'études 96 de I'lEC:
Transformateurs, bobines d'inductance, blocs d'alimentation et combinaisons de ces éléments.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2007. Cette édition
constitue une révision technique.

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

a) la structure et les références ont été alignées sur I'lEC 61558-1:2017;

b) un nouveau symbole général a été ajouté pour les transformateurs de commande;
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022

c) un nouveau symbole a été ajouté pour les blocs d'alimentation dont la régulation de la
tension secondaire est linéaire.

Let

exte de ce document est issu des documents suivants:
Projet Rapport de vote
96/548/FDIS 96/554/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abo

uti a son approbation.

Lal

Ce
Dire
ww
I"lE(

II'a
Le

Le
de
les
tran

Undg
tran
se {

Les

angue employée pour I'élaboration de ce document est I'anglais.

Hocument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été déveldppé selon
ctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles ¢
v.iec.ch/members_experts/refdocs. Les principaux types de documents, développés
U sont décrits plus en détail sous www.iec.ch/standardsdev/publicatiofis;

e statut de publication groupée de sécurité conformément au Guide 104 de I'lEC.
résent document doit étre utilisé conjointement avec I'EC(61558-1:2017.

résent document compléte ou modifie les articles correspondants de I'lEC 61558-1:2
¢on a transformer cette publication en norme IEC«Exigences particuliéres et essais [
transformateurs de commande et les blecs’ d'alimentation qui incorporent
sformateurs de commande.

liste de toutes les parties de la série IEC 61558, publiées sous le titre général Sécurité
sformateurs, bobines d'inductance, bloecs d'alimentation et combinaisons de ces élémé
rouve sur le site web de I'lEC.

futures normes de cette série porteront le nouveau titre général cité ci-dessus. Le titre

normes qui existent déja dans cette série sera mis a jour lors de la prochaine édition.

Lors
corf

Dan

que le présent document mentionne "addition", "modification" ou "remplacement", le t
espondant de I'lEC 61558-1:2017 doit étre adapté en conséquence.

s le présent document, les caractéres d'imprimerie suivants sont utilisés:

bxigences\proprement dites: caractéres romains;
modalités d'essais: caractéres italiques;

cofmmentaires: petits caractéres romains.

es
ous
par

17,
our
des

des
nts,

des

pxte

Dans le texte du présent document, les termes en gras sont définis a |'Article 3.

Les paragraphes, notes, figures et tableaux qui s'ajoutent a ceux de I'lEC 61558-1:2017 sont
numeérotés a partir de 101; les annexes qui sont ajoutées sont désignées AA, BB, etc.
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Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous www.webstore.iec.ch dans les données relatives au
document recherché. A cette date, le document sera

e reconduit,

e supprime,

e remplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Le CE 96 de I'lEC a une fonction groupée de sécurité, conformément au Guide 104 de I'lEC
relatif aux transformateurs autres que ceux destinés a alimenter les réseaux de distribution,
notamment les transformateurs et les blocs d'alimentation destinés a permettre I'application de
mesures de protection contre les chocs électriques, comme cela est défini par le CE 64, mais
qui incluent également dans certains cas la limitation de la tension et de la fonction de sécurité
horizontale pour la TBTS, conformément a I'lEC 60364-4-41.

La fonction groupée de sécurité (GSF, Group Safety Function) est utilisée en raison, par
exeMple, de la responsabiliie de la tres basse tension de Securite ,_conformement
au 5.2.6 de I''EC 61140:2016 et au 414.3.1 de I'lEC 60364-4-41:2005, ou des circuits| de
conmmande, conformément au 7.2.4 de I'lEC 60204-1:2016.

La flonction groupée de sécurité est utilisée pour chacune des parties de la série\JEC 61558-2,
car [différentes normes de la série IEC 61558 peuvent étre combinées en uneiseule et méme
conptruction, mais dans certains cas sans aucune limitation de la puissance secondpire
ass|gnée.

Un Jautotransformateur conforme a I'lEC 61558-2-13 peut par exemple étre congu aved un
circpit TBTS séparé, conformément aux exigences particuliéres ‘de I'lEC 61558-2-6 liées [aux
exigences générales de I'lEC 61558-1.
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SECURITE DES TRANSFORMATEURS, BOBINES D'INDUCTANCE,
BLOCS D'ALIMENTATION ET COMBINAISONS DE CES ELEMENTS -

Partie 2-2: Exigences particuliéres et essais pour les transformateurs

de commande et les blocs d'alimentation qui incorporent
des transformateurs de commande

Ren

Domaine d'application

nplacement:

La présente partie de I'lEC 61558 traite de la sécurité des transformateurside command

des
tran
prés

NOT]

blocs d'alimentation qui incorporent des transformateurs de’ commande.

ent document.

FE 1 La sécurité comprend les aspects électrique, thermique et mécanique.

e et
Les

sformateurs qui incorporent des circuits électroniques sont également couverts pgr le

Sauf spécification contraire dans la suite du présent documentyle terme transformateur colivre

les
tran

transformateurs de commande et les blocs d"alimentation qui incorporent
sformateurs de commande.

d'al
deu

Le

Le
mor
ass

La
d'al
500

Pon.[ les blocs d'alimentation (linéaires), le présent document s'applique. Pour les bl

exigences sont contradictoires, la plus.€ontraignante prévaut.
résent document ne s'applique passaux transformateurs couverts par I'lEC 60076-11

présent document s'applique’-aux transformateurs de type sec fixes ou mobi
ophasés ou polyphasés, airefroidissement par air (naturel ou forcé) indépendant
pciés. Les enroulemenis \peuvent étre enrobés ou non enrobés.

mentation assignée et les fréquences de fonctionnement interne ne dépassent
Hz.

La puissance'thermique assignée ne dépasse pas:

P5 kVA'pour les transformateurs monophasés;

t0KVA pour les transformateurs polyphasés

des

ocCs

imentation a découpage, I'lEC 61558-2-16 ¢t le présent document s'appliquent. Lorsjque

les,
ou

ension primaire assignée ne dépasse pas 1 000 V en courant alternatif, et la fréquence

pas

Le présent document s'applique aux transformateurs sans limitation de la puissance
thermique assignée, qui font I'objet d'un accord entre I'acheteur et le fabricant.

NOT

E 2 Le domaine d'application ne couvre pas les transformateurs destinés a alimenter les réseaux.

La tension secondaire a vide ou la tension secondaire assignée ne dépasse pas 1 000 V
courant alternatif ou 1415V en courant continu lissé. Pour les transformateurs
indépendants, la tension secondaire a vide et/ou la tension secondaire assignée n'est pas
inférieure a 50 V en courant alternatif ou 120 V en courant continu lissé.

en

Le présent document ne s'applique pas aux circuits externes et a leurs composants destinés a

étre

connectés aux bornes primaires et bornes secondaires des transformateurs.
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NOTE 3 Les transformateurs couverts par le présent document ne sont utilisés que dans le cadre d'applications
pour lesquelles les régles d'installation ou la norme du produit final n'exigent aucune isolation double ou renforcée
entre les circuits.

NOTE 4 Normalement, les transformateurs de commande sont destinés a étre utilisés avec des équipements
dans le but de délivrer des tensions différentes de la tension du réseau afin de satisfaire aux exigences fonctionnelles
de I'équipement. La protection contre les chocs électriques peut étre procurée ou complétée par d'autres parties de
I'équipement, telles que la masse. Des parties de circuits secondaires peuvent étre connectées aux circuits
primaires ou a la terre de protection.

L'attention est attirée sur les points suivants, si nécessaire:

exigences supplémentaires (issues d'autres normes applicables, régles nationales, etc.)
bour les transformateurs destinés a étre utilisés dans des véhicules, a bord de navire$ ou
H'avions;

e mesures qui visent a protéger I'enveloppe et les composants a l'intérieur de-l'enveloppe
contre les influences externes, telles que les champignons, la vermine, les| termiteq, le
fayonnement solaire et le givre;

o (ifférentes conditions de transport, de stockage et de fonctionnement pour |les
ransformateurs;

e pxigences supplémentaires qui peuvent s'appliquer aux transformateurs destinés a Btre
Ltilisés dans un environnement particulier, au regard d'autres.normes et régles nationales
applicables.

Les|évolutions techniques futures des transformateurs peuvent nécessiter une augmentation

de la limite supérieure des fréquences. En attendant, le présent document peut étre utiligé a
titrel de recommandation.

La présente publication groupée de sécurité portant sur des recommandations de sécurité| est
avant tout destinée a étre utilisée en tant quetnorme en matiére de sécurité des produits| qui
soni cités dans le domaine d'application, mais elle est également destinée a étre utilisée|par
les comités d'études dans le cadre de I'élaboration de publications pour des produits similafires

a ceux cités dans le domaine d'application de la présente publication groupée de sécurité,
conformément aux principes établis dans le Guide 104 de I'lEC et le Guide 51 de I'ISO/IEQ.

L'une des responsabilités d'un_comité d'études consiste, le cas échéant, a utiliser|les
publications fondamentales .dessécurité et/ou les publications groupées de sécurité dang le
cadfe de I'élaboration de ses)publications.

2 |Références normatives
L'article de I'lEC61558-1:2017 s'applique, avec les exceptions suivantes:

Adalition:

IECLe+568—4-264

N

des combinaisons de ces él ents — Partie 1: Exigences générales et essais

IEC 61558-2-16:2021, Sécurité des transformateurs, bobines d'inductance, blocs d'alimentation
et combinaisons de ces éléments — Partie 2-16: Exigences particuliéres et essais pour les blocs
d'alimentation a découpage et les transformateurs pour blocs d'alimentation a découpage pour
applications d'ordre général


https://iecnorm.com/api/?name=8027c5cd5a30b562a9b6ea1003df06bd
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