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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-15: Particular requirements and tests for isolating transformers
for medical IT systems for the supply of medical Tocations

FOREWORD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compriging
bll national electrotechnical committees (IEC National Committees). The object of IEC is to,promote internatipnal
Co-operation on all questions concerning standardization in the electrical and electronic, fi€lds. To this end fand
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repqrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt jvith
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai$ing
vith the |IEC also participate in this preparation. IEC collaborates closely with the International Organizatior] for
Standardization (ISO) in accordance with conditions determined by agreemént between the two organizationfs.

2) [The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatipnal
consensus of opinion on the relevant subjects since each technical’ committee has representation from all
nterested IEC National Committees.

3) |EC Publications have the form of recommendations for international use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of |[EC
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for [any
Mmisinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
ransparently to the maximum extent possible in their national and regional publications. Any divergence betwjeen
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the lafter.

5) |JEC itself does not provide any attestation ef, conformity. Independent certification bodies provide conformity
hssessment services and, in some areas,access to IEC marks of conformity. IEC is not responsible for [any
ervices carried out by independent certification bodies.

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

7) No liability shall attach to IEC orits directors, employees, servants or agents including individual experts fand
members of its technical committees and IEC National Committees for any personal injury, property damagg or
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees) [and
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |EC
Publications.

8) [Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publicationfs is
ndispensable for the correct application of this publication.

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

s redline version of the official IEC Standard allows the user to identify the changes madé¢
thelprevious editi . : ars i ofl er g ]
has been made. Additions are in green text, deletions are in strikethrough red text.

d J DPDDE
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IEC 61558-2-15 has been prepared by IEC technical committee 96: Transformers, reactors,
power supply units and combinations thereof. It is an International Standard.

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

a)

Adjustment of structure and references in accordance with IEC 61558-1:2017;

Thla text of this International Standard is based on the following documents:

Ful
the)

Thy

Thi
acq
at

des

It Has the status of a group safety publication in<aecordance with IEC Guide 104.

Thi

NO

Thi
to
tra

A
tra
IE(

Fu
sta

Draft Report on voting

96/535/FDIS 96/536/RVD

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

b language used for the development of this International Standard is English.

s document was drafted in accordance with ISO/IEC Difectives, Part 2, and developeqg
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa
www.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/standardsdeW/ publications.

S International Standard is to be used in eonjunction with IEC 61558-1:2017.

[E  When “Part 17 is mentioned in this standard, it refers to IEC 61558-1:2017.

s document supplements or modifies the corresponding clauses in IEC 61558-1:2017, so

nsformers for medical I'T-systems for the supply of medical locations.

ist of all parts inl\the IEC 61558 series published under the general title Safety
nsformers, reactors, power supply units and combinations thereof, can be found on
website.

dardsiin“this series will be updated at the time of the next edition.

in
ble
are

as

onvert that publication into'the IEC standard: Particular requirements and tests for isolating

of
the

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

Wh

ere“this document states "addition", "modification" or "replacement", the relevant texi

of

IEC 61558-1:2017 is to be adapted accordingly.

In this document, the following print types are used:

requirements proper: in roman type;
test specifications: in italic type;

explanatory matter: in smaller roman type.

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

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

sta

rting from 101; supplementary annexes are entitled AA, BB, etc.


http://www.iec.ch/members_experts/refdocs
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under 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.

ntains colours which are considered to be useful for the correct understanding of its

I?PORTANT — The "colour inside™ logo on the cover page of this document indicates that i
ntents. Users should therefore print this document using a colour printer.



https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=2243c95708327861e7f759029c4f166f

IEC

61558-2-15:2022 RLV © |IEC 2022 -7-

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 necessary because of responsibility for safety extra-low
voltage (SELV) in accordance with IEC 61140:2016, 5.2.6 and IEC 60364-4-41:2005, 414.3.1

or gontrol circuits in accordance with IEC 60204-1:2016, 7.2.4. A
G

Th¢ group safety function is needed for each part of IEC 61558-2 because different,standafds

of fhe IEC 61558 series can be combined in one construction but in certain ¢ with|no

lim|tation of rated output power. (1/

Foll example an auto-transformer in accordance with IEC 61558-2-13 ¢ ,'t}e designed with a

sefjarate SELV-circuit in accordance with the particular requirements f% 61558-2-6 relating

to {

he general requirements of IEC 61558-1.
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SAFETY OF TRANSFORMERS, REACTORS,
POWER SUPPLY UNITS AND COMBINATIONS THEREOF -

Part 2-15: Particular requirements and tests for isolating transformers

for medical IT systems for the supply of medical locations

Re

Thi
%

NO

Un
tra

Th
for

%

Scope
blacement

s part of IEC 61558 deals with safety—aspeets of isolating transformerscfor medical IT
stems for the supply of medical locations.

[E 1 Safety includes electrical, thermal and mechanical aspects.

ess otherwise specified, from here onward, the term transformer covers isolat|ng
hsformers for medical IT systems for the supply of medical‘locations.

s document is applicable to stationary, single-phase or4hree-phase, air-cooled (natura| or

ced)-independent dry-type isolating transformers far the supply of medical IT-systdms
btem for group 2 medical locations, designed to be permanently connected to the fixed wiring

and intended to form the medical IT-power systemon.the secondary side. The windings-Aay

car
NO

e
co

NO
IEC]

NO]

su
frof

Thy

internal operational frequency do not exceed 500 Hz.

Thy
thr

be encapsulated or non-encapsulated.
[E 2 IT-power systems are defined in IEC 60364-1¢

FE3—The installation rules for medical I T-systems system for group 2 medical locations pre
ered by IEC 60364-7-710.

E 3 National installation rules of some“tountries have different or additional requirements listed in Annex [ of
60364-7-710:2021.

[E 4 Transformers covered by this document are intended for medical IT systems for the
bply of medical locations. All other transformers or equipments-cennected-downstrelam
m-the-transformerare not covered by this document.

e rated supply-voltage does not exceed 1 000 V AC. The rated supply frequency and

e rated-output is not less than 0,5 kVA and does not exceed 10 kVA for single-phase and
pbe-phase transformers for medical IT system for group 2 medical locations.

Thi

s document-is can be applicable to isolating transformers intended to supply other medical

installations that are not group 2 medical locations without limitation of the rated output subject
to an agreement between the purchaser and the manufacturer.

NOTE 54 Transformers intended to supply-pewerte distribution networks other than medical IT systems are not
included in the scope.

The no-load output voltage and the rated output voltage does not exceed 250 V AC for
single-phase or three-phase transformer (phase-to-phase voltage).

Thi

Thi

s document does not cover power supply units.

s document is not applicable to external circuits and their components intended to be

connected to the input terminals and output terminals of the transformers.
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Transformers covered by this document are used in applications where double or reinforced

ins

ulation between circuits is required by the installation rules or by the appliance specification.

NOTE 6—Attention is drawn to the following, if necessary:

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

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

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

Thi
pro

by
of

and ISO/IEC Guide 51.

On

in the preparation of its publications.

Thi

Ad

IEQ

pra
Pa

3

-

Fo
foll

Loconos ot
the different conditions for transportation, storage, and operation of the transfermers
cheuldales bo copneidoncl
additional requirements in accordance with other appropriate standards and-national rules
may be applicable to transformers intended for use in special environments,

s group safety publication focusing on safety guidance is primarily intended to be used as a
duct safety standard for the products mentioned in the scope, but is als¢’intended to be uged
TCs in the preparation of publications for products similar to thosgmentioned in the scgpe
his group safety publication, in accordance with the principles,ldaid down in IEC Guide {104

e of the responsibilities of a TC is, wherever applicable \te‘make use of BSPs and/or G§Ps

Normative references
s clause of Part 1 is applicable except asfollows:
ition

61558-1:20052017,-Safety—of power-transformers—power-supplies,—reactors—and-simylar

ducts Safety of transformers,” reactors, power supply units and combinations thereodf —
't 1. General requirements'and tests

Terms and definitions
s clause-of Part-1-is-applicableexceptasfollows:

the pukpoéses of this document, the terms and definitions given in Part 1 apply, except|as
PWS;

IS(} al Lo H P 4 + 1 alatol £ H ry al PAH i 4+ 4
dlitu o 1rralmairi LUIIIIIIIUIUyy udildudotTo 1TUI UotT 11T oldriuaruiZativil dt uIc

U”uvv.ng

addresses:

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

e |SO Online browsing platform: available at http://www.iso.org/obp

Addition

3.1

.101

isolating transformer for medical IT systems for the supply of medical locations
isolating transformer used for the supply of medical IT-systems system for group 2 medical
locations, designed to be permanently connected and with double or reinforced insulation
between each part of the transformer (body, screen, circuits, thermal sensitive device) except
between the core and the body
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3.2.101
medical IT system
electric IT system fulfilling all specific additional requirements of group 2 medical locations

[SOURCE: IEC 60364-7-710:2021, 710.3.10, modified — Note 1 to entry has been deleted.]

3.5.101

rated input current

wnaput input current assigned to the transformer by the manufacturer, when the transformer is
loaded with rated output

3.6.101

notload input current
ingut current when the transformer is connected to the rated supply voltage,at.the rated
supply frequency, with no-load on the output

3.6.1042

inrush current
makimum instantaneous value of the no-load input current of the transformer (peak valle)
when the transformer is switched on at rated supply voltage

3.4{7.101

functional screening
separation between two windings or between a winding and the core or shielding of a part of of
thel whole transformer, by means of an interposed cofnductive screen for functional reasons

4 | General requirements

This clause of Part 1 is applicable.

5 | General notes on tests

Thils clause of Part 1 is applicable.

6 | Ratings
Thils clause of Part_1 is applicable except as follows:

Replacement‘Addition

6.101 \The rated output voltage(phase-to-phase—voltage) shall not exceed 250 V AC |for
single~phase or three-phase transformers (phase-to-phase voltage).

6.102 The rated output shall not be less than 0,5 kVA and shall not exceed 10 kVA for single-
phase or three-phase transformers.

Transformers intended to supply other medical installations that are not group 2 medical
locations without limitation of the rated output shall be subject to an agreement between the
purchaser and the manufacturer.

6.103 The rated frequency and internal operational frequency shall not exceed 500 Hz.

6.104 The rated supply voltage shall not exceed 1 000 V AC.
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Compliance with the requirements of 6.101 to 6.104 shall be-verified checked by inspection of

the

7

marking.

Classification

This clause of Part 1 is applicable, except as follows:

Replacement

7.2

Ac

Trd
cirg

7.4

Trd

7.5

Trd

7.8

Trd

nsformers shall be non-short-circuit proof transformers in accordanGe with the sh
uit characteristic or protection against abnormal use.

nsformers shall be stationary transformers.

nsformers shall be classified for continuous duty.

nsformers shall be classified for overvoltage category lll.

Marking and other information

This clause of Part 1 is applicable except as follows:

h)

Replacement

Reblace-thecontent up to the first semi-colon h\]l the 'Fnlln\nling:

Drt-

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

Replacement
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Transformers shall be marked with the measured short-circuit voltage expressed as a
percentage of the rated supply voltage.

Addition

8.1.101 When the inrush current exceeds 8 times the peak value of the rated input current,
the resulting value shall be marked on the transformer.

8.6
Adflition
Allterminals shall be clearly marked.
8.1
Addition
Table 101 — Symbols indicating the kind of transformer
Symbol or graphical symbol Explanation or title Identification
- f isolatl A ; EC 60417-5972
- m Non-short-circuiftproof isolating transformers
for medical:l#/systems for the supply of IEC 60417-5972:2003}08
+ group 2 medical locations
NOTE- This symbol is not applicable for
transformers > 10 kVA
L _
8.14
Addition
The¢ instruction sheet shall state: "Screens whose connection to the earthing is necessary|for

compliance with the leakage current requirements of Clause 18 shall be connected to the
earthing."

The instruction sheet shall include type and characteristic of sensor to over-temperature
monitoring, if any.

The rated input current shall be provided as information given either on the transformer
marking or made available in the manufacturer's catalogue or similar.
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9 Protection against electric shock

This clause of Part 1 is applicable.

10 Change of input voltage setting

This clause of Part 1 is applicable.

£ o a L ] e e e ] L ]
11 VUilpul voItaytc altud outlput currerit uridcer 1vau

Thils clause of Part 1 is applicable.

12| No-load output voltage

This clause of Part 1 is applicable except as follows:

Addition

12101 The no-load output voltage (phase-to-phasé’ voltage) shall not exceed 250 V AC|for
single-phase or three-phase transformers.

121102 The difference between the no-load<eutput voltage and the output voltage unger
load shall not be excessive.

Vload

nolexceed-5-%.

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 5 %.

The ratio is determined by Formula (1):

Uno-lc;d — Uload %1 00(%) (1 )
load
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where
Uno-load is the no-load output voltage, expressed in V;
Uload is the no-load output voltage, expressed in V.

Compliance with the requirements of 12.101 and 12.102 is checked by measuring the no-load
output voltage at the ambient temperature when the transformer is connected to the rated
supply voltage at the rated supply frequency.

13

Thi

Re

13

13,

Co

13,
su

Thi
cayl

Co
13.
Ho
prg

Thi
ele

Co

Th
suf

NO]

~Stort=circuit vottage
s clause of Part 1 is not applicable.
blacement
Short-circuit voltage and inrush currents
1 The short-circuit voltage shall be measured and marked onvthe transformer.
mpliance shall be-verified checked by measurement.

2 The no-load input current shall not exceed 3 % ofithe rated input current at the ra
bply voltage.

acitors in the transformer circuits (input/output) or in the installation.
mpliance shall be-verified checked by measurements.

3 The inrush current shall not.exceed 8 times the peak value of the rated input curre

vided, if the latter value-shall-be-reflected is marked on the transformer-marking.

ctronic devices and‘additional measures in the transformer or in the installation.

mpliance shall ‘be-verified checked by the following test:

ply veltage is then switched on and off 20 times at random intervals of approximately 2@

[eThe on-off switching-en—and—off may be carried out only twice, if a device is used

Sw

tch on at the most unfavourable electrical angle of the supply voltage.

ed

s requirement shall be fulfilled by construction<of the transformer without the use of any

nt.

ivever, it is allowed to increasecthis value to 12 times the peak value of rated input currgnt

s requirement shall be'\ulfilled by construction of the transformer without the use of any

b transformer with no-load operation is connected to the rated supply voltage. The fest

S.

to

The voltage drop of the supply source shall-be-such-thattheveoltage-drop-does not exceed 2 %

as

a result of the inrush current.

The inrush current shall not exceed 8 times or 12 times the peak value of the rated input
current—respectively;: during any of the switching-events operations.

14

Thi

Heating

s clause of Part 1 is applicable, except as follows:
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Addition

14.

101 Immediately after the test-ef in accordance with 14.1 an additional heating tes

tis

required with 150 % of the load for 30 min. After the test the temperature shall not exceed the

val

15

Thi

ues of Table-4 2 increased by 25 %.

Short-circuit and overload protection

s clause of Part 1 is applicable, except as follows:

Ak

15,

Re

Trd

15
Ad

Th
wa

NO

1 Short circuit and overload test method
blacement
nsformers shall be non-short-circuit proof transformets.

'ning system.

IT gystem see Annex B of IEC 61557-8:2014"

NO

NO

16

Th

17

[E 2 In some countries a circuit breaker is allowed by national installation rules.

[E 3 In Spain, monitoring of overload and over-temperature is not required.
Mechanical strength

s clause of Rart 1 is applicable.

Protection against harmful ingress of dust, solid objects and moisture

14 Non-short-circuit proof transformers
ition
b overload shall be monitored by an overload current and over-temperature monitoring

[E 1 For information about monitoring of{everload and over-temperature of isolating transformers for medjcal

Th

18

Thi

18.

Insulation resistance, dielectric strength and leakage current
s clause of Part 1 is applicable, except as follows:

2 Insulation resistance

Table 7—Replacement-of- the 6%-and 7" lines-by-thefollowing:
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Replace the 6" and 7th lines of Table 13 by the following three new lines:

Insulation to be tested Insulation
resistance
MQ
Between each input circuit and all other input circuits connected together 7
Between each output circuit and all other output circuits connected together 7
Betweorinput-and-eutput-circuits{doublereinferced-irsulation) -
Adflition
NOTE In Australia, higher insulation resistance values are required.
18/3 Dielectric strength test
Addlition

In @4ddition, the dielectric strength tests according to Table N2 shall be performed.

Table 102 — Additional dielectrie'strength test voltages

Application of dielectric strength test voltage

Working voltage

\%
< 50 100 150 300 600 1 00(
Betlveen live parts of adjacent input circuitsynot 500 1400 2 800 4 200 5000 550
intgnded to be connected together
Betlveen live parts of adjacent output eircuits not 500 1400 2 800 4 200 5000 550
intgnded to be connected together

Ad

18
wh
suf

Fo

Hition

{101 The leakage’current of the output winding to the earthing shall not exceed 0,5
En measuredtunder the no-load condition, and at the room temperature with the transforn
plied at the_rated voltage and the rated frequency, as shown in Figure 101.

this-test the core and the functional screen, if any, shall be connected to the earthing.

A,
her



https://iecnorm.com/api/?name=2243c95708327861e7f759029c4f166f

IEC 61558-2-15:2022 RLV © |IEC 2022 -17 -

Transformer
under test
Variable isolating
L transformer
T1 ——=o S1
T~o — i —
- ® le) I
|
|
Mains | b S2
Vv PRI | SEC ™

: [e)
|
o= — |

N o O == =

|
|
_ Core i
i I
! Screen :

Enclosure

= IEC
The| test shall be carried out with all combinations of S1 and S2«

For
rep

The
NO

NO

Co

18,
thel
cof
in K

three-phase transformers the switch S1 is used only in clesed position. The measurements with switch S2
bated connecting it, in turn, to all phases.

current is measured with an ammeter of negligibleSimpedance.
[E 1 In Japan, the leakage current of the output winding is limited to 0,1 mA maximum.

'E 2 In Australia, additional leakage current limits apply.

Figure 101 — Required circuit for measuring the leakage current
from’' the output winding to the earthing

mpliance shall be-erified checked by measurements.

102 The leakage current through the protective earthing conductor from the enclosurg
earthing, .shall not exceed 0,5 mA when measured at room temperature under no-Ig
dition with(the transformer supplied at the rated voltage and the rated frequency as shag
Figure_102.

are

to
ad
wn
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Transformer
under test
Variable isolating
transformer
T1 ——= 51
o -
|- ° o
Mains
Vv PRI
— —0
~L| —
N o © =
Core
@ ——
Screen
[ e e

Enclosure

IEC

Thel test shall be carried out with all combinations of S1.
For|three-phase transformers the switch S1 is used only in closgd/position.
Thel| current is measured with an ammeter of negligible impedance.

Thel core, if not connected to the enclosure, and the functienal screen, if any, shall be connected to earth.

Figure 102 — Required circuit'for measuring the leakage current
at the protective earthing conductor

Compliance shall be-verified checked by measurements.

19| Construction
This clause of Part 1-istapplicable, except as follows:
Replacement of\19.1 (19.1.1 to 19.1.4.10) by the following

191 Thelinput and output circuits shall be electrically separated from each other and the
construction shall be such that there is no possibility of any connection between these circlfits,
eitfrer directly or indirectly, via other conductive parts, except by deliberate action.

Compliance is checked by inspection and measurements, taking Clauses 18 and 26 into
consideration.

19.1.101 The insulation between the input and output winding(s) shall consist of double or
reinforced insulation (rated for the working voltage). The insulation between the input
winding(s) and the body, and between the output winding(s) and the body, shall consist of
double or reinforced insulation (rated for the working voltage).

19.1.101.1 When the input winding(s) are not intended to be connected in series or parallel,
they shall be separated from-ene—another each other and from other circuits by double or
reinforced insulation (rated for the working voltage).
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The input winding(s), intended to be connected in series or parallel, may be separated from
each other by basic insulation (rated for the working voltage).

19.1.101.2 The output winding(s) shall be separated from each other and from other circuits
by double or reinforced insulation (rated for the working voltage).

19.1.101.3 The functional screening, if any, shall be separated from the core, the windings
and from the body by double or reinforced insulation (rated for the working voltage).

19. i ' iona i . een the
ingut and the output windings, the functlonal screenlng shall be constructed of a meta| [foil
so [that the adjacent turns overlap without short-circuiting. The lead out of the functiohal
scfeening shall be provided with separate terminals.

For concentric windings, the width of the functional screening shall be approximately equal to
thel axial winding length of the input winding. For non-concentric windings~the width of the
funjctional screening shall be approximately equal to the radial winding length of the input
winding. If the functional screening is constructed of only one turn it shall be provided with
an finsulated overlap of not less than 3 mm.

19,1.102 For transformers with intermediate conductive parts (e.g. the iron core) pot
connected to the body and located between the input and output windings, the insulatiLon

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

NoFE—An intermediate conductive part not separated from the input or output windingg or
thel body by at least basic insulation is considered to be connected to the relevant part(s).

The¢ insulation between the input and output windings via the intermediate conductive part
shall consist of double or reinforced insulation; the insulation between the input windings
and the body, and between the output windings and the body, via the intermediate
conductive part shall consist of~double or reinforced insulation (rated for the work|ng
voltage).

19)1.103 Transformers shall not be provided with capacitors-electricallyyconnecting-the-input
and-the-output-circuits and/or resistors.

Compliance shall be-verified checked by inspection.

191.104 The-input and output terminals for the connection of external wiring shall be|so
locpted that-the distance measured between the points of introduction of the conductors ipto
thelse términals is not less than 25 mm. If a barrier is used to obtain this distance, the

mejasurement shall be made over and around the barrier which shall be of insulating matetial
anipe%uen-t—ty—h*ed—(-e—t—he—(—m&ﬁe#me’ F-

Compliance shall be—verified checked by inspection and by measurement, disregarding the
intermediate conductive parts.

19.1.105 If the monitoring of the over-temperature in accordance with 15.4 is required, the
thermal sensitive device (bimetal, PTC or similar) shall be built-in and shall be connected to
separate terminals for external connections.

NOTE The termlnals are |ntended to connect the-temperature thermal sensitive device to-an-acoustical-and-optical
visual indicators and/or audible signal located in the medical location and intended to
warn the medical staff.
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The-temperature thermal sensitive device shall be rated to the class of the insulation system
minus 10 °C.

19.1.106 If a single-phase transformer is provided with a midpoint in the output winding, it
shall be connected to a separate terminal.

19.1.107 Three-phase transformers shall be provided with the vector group star-star or star-
ta design.

del

NO

loaqding.

20

This clause of Part 1 is applicable, except as follows:

20.

Re

So

appropriate protection in accordance with the corresponding installation rules.

21

Thissclause of Part 1 is applicable.

22

{1.109 The star point of the input winding in three-phase transformers with vector grqg
staf-star or star-delta design shall be connected to a separate terminal.

point of the output winding in three-pha
Il be connected to a separate terminal.

[E The terminal is intended for connection to an external medical insulation monitoring device (MED-IMDO
brdance with IEC 61557-8, if applicable.

Components

blacement

cket-outlets shall\not be directly connected to the output circuit of the transformer with

Internal wiring

) in

up

[E The terminal is intended for connection to the neutral point of the supply inJerder to allow asymmettical

put

Supply connection and other external flexible cable or cords

This clause of Part 1 is applicable, except as follows:

22.

3

Addition

22.3.101 Transformers shall be designed for permanent connection.

22.4 to 22.7 Thissubclauseof Part-1isnotapplicable-
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Subclauses 22.4 to 22.7 are not applicable.

23 Terminals for external conductors

This clause of Part 1 is applicable.

24| Provisions for protective earthing

This clause of Part 1 is applicable.

25| Screws and connections

This clause of Part 1 is applicable.

26| Creepage distances, clearances and distances through insulation

Thils clause of Part 1 is applicable.

27| Resistance to heat, fire and tracking

This clause of Part 1 is applicable.

28| Resistance to rusting

Thils clause of Part 1 is applicable:
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Annexes

The Annexes of Part 1 are applicable, except as follows:

Annex H
(normative)

Thi

Thi

Ad

L.1

Etectronic circuits

s Annex of Part 1 is not applicable.

Annex L
(normative)

Routine tests (production tests)
s Annex of Part 1 is applicable, except as follows:
ition

01 Checking of the short-circuit voltage

The¢ short-circuit voltage shall not exceed.the marked value.

L.1

Th

L.1

Th
ma

Co

02 Checking of the no-load input;current
e no-load input current shallxnet exceed 3 % of the rated input current.
03 Checking of the infush current

inrush current.shall not exceed 8 times the peak value of the rated input current or
ked value on the-abel, if any.

mpliance iS.checked by Subclause 13.103.

the
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Table 101 — Symbols indicating the kind of transformer
Table 102 — Additional dielectric strength test voltages
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2-15: Particular requirements and tests for isolating transformers

for medical IT systems for the supply of medical Tocations

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to,promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fi€lds. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repg
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
vith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in theiy national and regional publications. Any divergence betw
bny IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
pssessment services and, in some areas,;access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

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

members of its technical commitiees and IEC National Committees for any personal injury, property damag
bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.
Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pa
Fights. IEC-shall not be held responsible for identifying any or all such patent rights.

61558-2-15 has been prepared by IEC technical committee 96: Transformers, reactc
vet,supply units and combinations thereof. It is an International Standard.

Eing
nal
and
rts,
heir
ith
ing
for
S.

nal
all

nal
IEC
any

ons
een
ter.

ity
any

No liability shall attach to IEC orits directors, employees, servants or agents including individual experts fand

P or
and
IEC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publicationfs is

ent

This third edition cancels and replaces the second edition published in 2011. This edition
constitutes a technical revision.

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

edi

a)

tion:

Adjustment of structure and references in accordance with IEC 61558-1:2017;
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The text of this International Standard is based on the following documents:

Draft Report on voting

96/535/FDIS 96/536/RVD

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 International Standard is English.

Thi

acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,‘availa

at

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

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

Thi

NO

Thi
to
tra

A
tra
IEC

Fu
sta

Wh
IE(

In this document, the following print types are used:

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

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developged

www.iec.ch/members_experts/refdocs. The main document types developed-by IEC

S International Standard is to be used in conjunction with IEC 61558-1:2017.
[E  When “Part 17 is mentioned in this standard, it refers to IEC 61558-1:201y.
s document supplements or modifies the corresponding ¢lauses in IEC 61558-1:2017, so

nsformers for medical IT systems for the supply of medical locations.

ist of all parts in the IEC 61558 series published under the general title Safety
nsformers, reactors, power supply units and>~combinations thereof, can be found on
website.

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

ere this document states 'addition", "modification" or "replacement", the relevant texi
61558-1:2017 is to be adapted accordingly.

requirements proper: in roman type;
test specifications: in italic type;

explanatoery, matter: in smaller roman type.

in
ble
are

as

onvert that publication into the IEC standard: Particular requirements and tests for isolating

of
the

ure standards in this series will carry:the new general title as cited above. Titles of exisfing

of

Su
sta

rting from 101; supplementary annexes are entitled AA, BB, etc.

bclauses, notes, figures and tables additional to those in TEC 61558-1:2017 are numbered

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific 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 necessary because of responsibility for safety extra-low
voltage (SELV) in accordance with IEC 61140:2016, 5.2.6 and IEC 60364-4-41:2005, 414.3.1
or gontrol circuits in accordance with IEC 60204-1:2016, 7.2.4.

The¢ group safety function is needed for each part of IEC 61558-2 because different,standafds
of [he IEC 61558 series can be combined in one construction but in certain case$ with|no
lim|tation of rated output power.

For example an auto-transformer in accordance with IEC 61558-2-13 can be designed with a
separate SELV-circuit in accordance with the particular requirements for IEC 61558-2-6 relafing
to the general requirements of IEC 61558-1.
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SAFETY OF TRANSFORMERS, REACTORS,
POWER SUPPLY UNITS AND COMBINATIONS THEREOF -

Part 2-15: Particular requirements and tests for isolating transformers

for medical IT systems for the supply of medical locations

Scope
blacement

s part of IEC 61558 deals with safety of isolating transformers for medical IT syste
the supply of medical locations.

[E 1 Safety includes electrical, thermal and mechanical aspects.

ess otherwise specified, from here onward, the term transformer covers isolat
nsformers for medical IT systems for the supply of medical‘locations.

s document is applicable to stationary, single-phase orthree-phase, air-cooled (natura
ced) dry-type isolating transformers for the supply< of medical IT system for grou

m the medical IT system on the secondary side. fie windings can be encapsulated or n
apsulated.

[E 2 IT systems are defined in IEC 60364-1.

b installation rules for medical IT system for group 2 medical locations are covered
60364-7-710.

[E 3 National installation rules of some countries have different or additional requirements listed in Annex
60364-7-710:2021.

Trgnsformers covered by /this document are intended for medical IT systems for the sup

of

Thy

internal operational frequency do not exceed 500 Hz.

Thy
thr

Thi

pe-phase transformers for medical IT system for group 2 medical locations.

ms

ng

or
p 2

dical locations, designed to be permanently connected to the fixed wiring and intended to

by

C of

ply

medical locations. All other transformers or equipment are not covered by this documgnt.

e rated supply-voltage does not exceed 1 000 V AC. The rated supply frequency @nd

rated output is not less than 0,5 kVA and does not exceed 10 kVA for single-phase and

s document can be applicable to isolating transformers intended to supply other medical

installations that are not group 2 medical locations without limitation of the rated output subject
to an agreement between the purchaser and the manufacturer.

NOTE 4 Transformers intended to supply distribution networks other than medical IT systems are not included in

the

scope.

The no-load output voltage and the rated output voltage does not exceed 250 V AC for
single-phase or three-phase transformer (phase-to-phase voltage).

Thi

s document does not cover power supply units.

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.
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Transformers covered by this document are used in applications where double or reinforced
insulation between circuits is required by the installation rules or by the appliance specification.

Attention is drawn to the following, if necessary:

— additional requirements for transformers intended to be used in vehicles, on board ships,
and aircraft (from other applicable standards, national rules, etc.);

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

— |additional requirements in accordance with other appropriate standards and national-rules
may be applicable to transformers intended for use in special environments.

Thils group safety publication focusing on safety guidance is primarily intended tobe"used als a
prdduct safety standard for the products mentioned in the scope, but is also intended to be usged
by [TCs in the preparation of publications for products similar to those mentioned in the scope

of {his 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 TC is, wherever applicable, to make dse of BSPs and/or G§Ps
in the preparation of its publications.

2 | Normative references
Thils clause of Part 1 is applicable except as follows:
Addition

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

3 | Terms and definitions

For the purposes of this document, the terms and definitions given in Part 1 apply, except|as
follpws:

ISQ and IEC maintain terminology databases for use in standardization at the followjing
addresses:

e |IEC Electropedia: available at http://www.electropedia.org/
e [ISO Online browsing platform: available at http://www.iso.org/obp

Additren

3.1.101

isolating transformer for medical IT systems for the supply of medical locations
isolating transformer used for the supply of medical IT system for group 2 medical locations,
designed to be permanently connected and with double or reinforced insulation between each
part of the transformer (body, screen, circuits, thermal sensitive device) except between the
core and the body

3.2.101
medical IT system
electric IT system fulfilling all specific additional requirements of group 2 medical locations

[SOURCE: IEC 60364-7-710:2021, 710.3.10, modified — Note 1 to entry has been deleted.]
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3.5

.101

rated input current
input current assigned to the transformer by the manufacturer, when the transformer is loaded
with rated output

3.6

.101

no-load input current
input current when the transformer is connected to the rated supply voltage, at the rated
supply frequency, with no-load on the output

3.6[.102
inrush current
makimum instantaneous value of the no-load input current of the transformer (peak-val

wh

3.7
fun
sefl
the)

Thi

Thi

Thi

Ad

6.1
tra

6.1

phase or three-phase transformers.

en the transformer is switched on at rated supply voltage

.101
ctional screening

aration between two windings or between a winding and the core or shjélding of a part of

whole transformer, by means of an interposed conductive screen®of functional reason

General requirements

s clause of Part 1 is applicable.

General notes on tests

s clause of Part 1 is applicable.
Ratings
s clause of Part 1 is applicable’except as follows:

Hition

of

b

01 The rated output voltage shall not exceed 250 V AC for single-phase or three-phase

hsformers (phasesto-phase voltage).

02 The rated output shall not be less than 0,5 kVA and shall not exceed 10 kVA for sing

Tr

locptions without limitation of the rated output shall be subject to an agreement between

nsformers intended to supply other medical installations that are not group 2 med

e_

cal

the

purchaser and the manufacturer.

6.1

6.1

03 The rated frequency and internal operational frequency shall not exceed 500 Hz.

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

Compliance with the requirements of 6.101 to 6.104 shall be checked by inspection of the

ma

rking.
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7 Classification

This clause of Part 1 is applicable, except as follows:
Replacement

7.2

Transformers shall be non-short-circuit proof transformers in accordance with the short-

H ) 5 HH n b H 4 I} 1
cirgurtcmaracterrstc ot ProlcLuUuUlT aydaitiolt avuTiullTial UostT.

7.4
Trgnsformers shall be stationary transformers.
7.5
Trgnsformers shall be classified for continuous duty.
7.8

Transformers shall be classified for overvoltage categoty 1Il.

8 | Marking and other information

This clause of Part 1 is applicable except as follows:

8.1 h)

Replacement

Replace the content up to the(first semi-colon by the following:

relgvant graphical symbols shown in Table 101 that indicate the kind of transformer
8.1 s)

Replacement

Trgnsformers shall be marked with the measured short-circuit voltage expressed a$ a
peqcentage of the rated supply voltage.

Addition

8.1.101 When the inrush current exceeds 8 times the peak value of the rated input current,
the resulting value shall be marked on the transformer.

8.6
Addition

All terminals shall be clearly marked.
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8.1
Addition
Table 101 — Symbols indicating the kind of transformer
Symbol or graphical symbol Explanation or title Identification
r T Non-short-circuit proof isolating transformers IEC 60417-5972:2003-08
/\ for medical IT systems for the supply of
N\ group 2 medical locations
I NOTE This symbol is not applicable for
transformers > 10 kVA

L |
8.14
Adgition

The instruction sheet shall state: "Screens whose connectionto the earthing is necessary|for
compliance with the leakage current requirements of Clause 18 shall be connected to the
eafthing."

The¢ instruction sheet shall include type and chatacteristic of sensor to over-temperatpure
mohitoring, if any.

The¢ rated input current shall be provided»,as information given either on the transformer
mafking or made available in the manufacturer's catalogue or similar.

9 | Protection against electric shock

Thils clause of Part 1 is applicable.

10| Change of input'voltage setting

This clause of PartA1 is applicable.

11| Outputvoltage and output current under load

Thissclause of Part 1 is applicable.

12 No-load output voltage
This clause of Part 1 is applicable except as follows:
Addition

12.101 The no-load output voltage (phase-to-phase voltage) shall not exceed 250 V AC for
single-phase or three-phase transformers.

12.102 The difference between the no-load output voltage and the output voltage under
load shall not be excessive.
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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 5 %.

The ratio is determined by Formula (1):

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

(1)

ou
suj

13

Thi

Re

13

13

Co

13,
su

Thi
caf

Co

bre
-load is the no-load output voltage, expressed in V;
L d is the no-load output voltage, expressed in V.
mpliance with the requirements of 12.101 and 12.102 is checked by measuring the no-Iqg

tput voltage at the ambient temperature when the transformer dsiconnected to the ra
bply voltage at the rated supply frequency.

Short-circuit voltage
s clause of Part 1 is not applicable.
blacement

Short-circuit voltage and inrush currents

{1 The short-circuit voltage shall-be measured and marked on the transformer.

mpliance shall be checked byxméasurement.

2 The no-load input current shall not exceed 3 % of the rated input current at the ra
pply voltage.

acitors in the transformer circuits (input/output) or in the installation.

mpliancé shall be checked by measurements.

L3 The mrush current shaII not exceed 8 tlmes the peak value of the rated mput curre

ad
fed

ed

s requirement shall be fulfilled by construction of the transformer without the use of any

if the Iatter value is marked on the transformer

This requirement shall be fulfilled by construction of the transformer without the use of any

ele

ctronic devices and additional measures in the transformer or in the installation.

Compliance shall be checked by the following test:

The transformer with no-load operation is connected to the rated supply voltage. The test
supply voltage is then switched on and off 20 times at random intervals of approximately 20 s.

The on-off switching may be carried out only twice, if a device is used to switch on at the most
unfavourable electrical angle of the supply voltage.
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The voltage drop of the supply source shall not exceed 2 % as a result of the inrush current.

The inrush current shall not exceed 8 times or 12 times the peak value of the rated input
current during any of the switching operations.

14

Thi

Heating

s clause of Part 1 is applicable, except as follows:

Ad
14,

wit
Ta

15

Thi

15,
Re

ition
101 Immediately after the test in accordance with 14.1 an additional heating test.isrequi

ble 2 increased by 25 %.

Short-circuit and overload protection
s clause of Part 1 is applicable, except as follows:

1 Short circuit and overload test method

blacement

Trgnsformers shall be non-short-circuit proof transformers.

15,
Ad

Th
wa

NO

4 Non-short-circuit proof transformers

Hition

'ning system.

IT gystem see Annex B of IEC 61557-8:2014.

NO

NO

16

Thi

[E 2 In some countries‘a,circuit breaker is allowed by national installation rules.

[E 3 In Spain, mphitefing of overload and over-temperature is not required.
Mechanieal strength

s clause of Part 1 is applicable.

red

N 150 % of the load for 30 min. After the test the temperature shall not exceed the‘valueg of

e overload shall be monitored by~an overload current and over-temperature monitoring

[E 1 For information about monitoring of overload and over-temperature of isolating transformers for medjfcal

17

Thi

18

Thi

Protection against harmful ingress of dust, solid objects and moisture

s clause of Part 1 is applicable.

Insulation resistance, dielectric strength and leakage current

s clause of Part 1 is applicable, except as follows:
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2 Insulation resistance

Replacement:
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Replace the 6" and 7th lines of Table 13 by the following three new lines:

Insulation to be tested Insulation
resistance
MQ
Between each input circuit and all other input circuits connected together 7
Between each output circuit and all other output circuits connected together 7
Between input and output circuits (double reinforced insulation) 7

Ad

NO
18,
Ad

In @ddition, the dielectric strength tests according to Table 102 shall be performed.

Hition

3 Dielectric strength test

Hition

[E In Australia, higher insulation resistance values are required.

Table 102 — Additional dielectric_strength test voltages

Application of dielectric strength test voltage

Working voltage

\Y
<50 100 150 300 600 1 00(
Betlween live parts of adjacent input circuits, not 500 1400 2 800 4 200 5000 550
intgnded to be connected together
Betlveen live parts of adjacent output circuits not 500 1400 2 800 4 200 5000 550
intgnded to be connected together

Ad

18
wh
suf

Fo

Hition

this testthe core and the functional screen, if any, shall be connected to the earthing.

{101 The leakage/current of the output winding to the earthing shall not exceed 0,5 MA,
En measured under the no-load condition, and at the room temperature with the transformer
plied at thevrated voltage and the rated frequency, as shown in Figure 101.
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Transformer
under test
Variable isolating
L transformer
T1 ——=o S1
T~ — i —
- ® o] I
|
|
Mains | b S2
\ PRI | SEC
M | C
|
|
@ —| l
N ° o ~ — i —
|
|
o Core i
e I
b eeeeee_____Screen | ____ -
Enclosure
= IEC
Thel test shall be carried out with all combinations of S1 and §2.
For|three-phase transformers the switch S1 is used only.in closed position. The measurements with switch S2
repg¢ated connecting it, in turn, to all phases.

Thel
NO

NO

Co

18.
the
cor
in K

current is measured with an ammeter of negligible impedance.
[E 1 In Japan, the leakage current of the“output winding is limited to 0,1 mA maximum.

[E 2 In Australia, additional leakage ‘current limits apply.

Figure 101 — Required circuit for measuring the leakage current
from the output winding to the earthing

mpliance shall b€ checked by measurements.

102 The Iéakage current through the protective earthing conductor from the enclosurg
earthing,<shall not exceed 0,5 mA when measured at room temperature under no-Iq
dition with the transformer supplied at the rated voltage and the rated frequency as shag
Figure;102.

are

to
ad
wn
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Transformer
under test
Variable isolating
transformer
T1 ——= 51
o -
|- ° o

Mains
PRI

Enclosure

IEC

Thel test shall be carried out with all combinations of S1.
For|three-phase transformers the switch S1 is used only in\¢losed position.
Thel| current is measured with an ammeter of negligiblésimpedance.

Thel core, if not connected to the enclosure, and the functional screen, if any, shall be connected to earth.

Figure 102 — Required\circuit for measuring the leakage current
at the protective earthing conductor

Compliance shall be checked'by measurements.

19| Construction
This clause of Rart 1 is applicable, except as follows:

Replacement of 19.1 (19.1.1 to 19.1.4.10) by the following

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

Compliance is checked by inspection and measurements, taking Clauses 18 and 26 into
consideration.

19.1.101 The insulation between the input and output winding(s) shall consist of double or
reinforced insulation (rated for the working voltage). The insulation between the input
winding(s) and the body, and between the output winding(s) and the body, shall consist of
double or reinforced insulation (rated for the working voltage).
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19.1.101.1 When the input winding(s) are not intended to be connected in series or parallel,
they shall be separated from each other and from other circuits by double or reinforced
insulation (rated for the working voltage).

The input winding(s), intended to be connected in series or parallel, may be separated from
each other by basic insulation (rated for the working voltage).

19.1.101.2 The output winding(s) shall be separated from each other and from other circuits
by double or reinforced insulation (rated for the working voltage).

19;L1.101.3 The functional screening, if any, shall be separated from the core, the windirhgs
and from the body by double or reinforced insulation (rated for the working voltage).

19]1.101.4 If the transformers are provided with a functional screening placed between the
ingut and the output windings, the functional screening shall be constructed of a metal [foil
so [that the adjacent turns overlap without short-circuiting. The lead out ©f .the functiohal
scieening shall be provided with separate terminals.

For concentric windings, the width of the functional screening shall be-approximately equal to
thel axial winding length of the input winding. For non-concentric'windings, the width of the
furjctional screening shall be approximately equal to the radiabwinding length of the input
winding. If the functional screening is constructed of only, 6ne turn it shall be provided with
an [insulated overlap of not less than 3 mm.

19./1.102 For transformers with intermediate conductive parts (e.g. the iron core) pot
conjnected to the body and located between the input and output windings, the insulafjon
be}veen the intermediate conductive parts.and the input windings, and between the

int ic
in

rmediate conductive parts and the output windings shall consist of at least ba
ulation (rated for the working voltage).

An|intermediate conductive part notseparated from the input or output windings or the
body by at least basic insulation is considered to be connected to the relevant part(s).

The insulation between the input and output windings via the intermediate conductive part

shall consist of double or reinforced insulation; the insulation between the input windings

ani: the body, and betweén the output windings and the body, via the intermedipte
t

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

19]1.103 Transformers shall not be provided with capacitors and/or resistors.
Cofnpliance-shall be checked by inspection.

191104 The input and output terminals for the connection of external wiring shall be|so
located that the distance measured between the points of introduction of the conductors into
these terminals is not less than 25 mm. If a barrier is used to obtain this distance, the
measurement shall be made over and around the barrier which shall be of insulating material
and permanently fixed to the transformer.

Compliance shall be checked by inspection and by measurement, disregarding the
intermediate conductive parts.

19.1.105 If the monitoring of the over-temperature in accordance with 15.4 is required, the
thermal sensitive device (bimetal, PTC or similar) shall be built-in and shall be connected to
separate terminals for external connections.

NOTE The terminals are intended to connect the thermal sensitive device to visual indicators and/or audible signal
located in the medical location and intended to warn the medical staff.
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The thermal sensitive device shall be rated to the class of the insulation system minus 10 °C.

19.1.106 If a single-phase transformer is provided with a midpoint in the output winding, it
shall be connected to a separate terminal.

19.1.107 Three-phase transformers shall be provided with the vector group star-star or star-
delta design.

19.1.108 The star point of the output winding in three-phase transformers with vector group
star-star design shall be connected to a separate terminal

NOTE The terminal is intended for connection to an external medical insulation monitoring device (MED<IM0O) in
accprdance with IEC 61557-8, if applicable.

19]1.109 The star point of the input winding in three-phase transformers with\vector group
staf-star or star-delta design shall be connected to a separate terminal.

NOTE The terminal is intended for connection to the neutral point of the supply in ofder to allow asymmetfgical
loaqding.

20| Components

This clause of Part 1 is applicable, except as follows:
20)6
Replacement

Sogket-outlets shall not be directly connectedito the output circuit of the transformer withput
appropriate protection in accordance with*the corresponding installation rules.

21| Internal wiring

Thils clause of Part 1 is applicable.

22| Supply connection and other external flexible cable or cords
This clause of Part™ is applicable, except as follows:
2213

Addition

22.3.101 Transformers shall be designed for permanent connection.
22.4to 22.7

Subclauses 22.4 to 22.7 are not applicable.

23 Terminals for external conductors

This clause of Part 1 is applicable.
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24 Provisions for protective earthing

This clause of Part 1 is applicable.

25 Screws and connections

This clause of Part 1 is applicable.

2616 i et i , hirsatati

Thils clause of Part 1 is applicable.

27| Resistance to heat, fire and tracking

This clause of Part 1 is applicable.

28| Resistance to rusting

Thils clause of Part 1 is applicable.
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Annexes

The Annexes of Part 1 are applicable, except as follows:

Annex H
(normative)

Thi

Thi

Ad

L.1

Etectronic circuits

s Annex of Part 1 is not applicable.

Annex L
(normative)

Routine tests (production tests)
s Annex of Part 1 is applicable, except as follows:
ition

01 Checking of the short-circuit voltage

The¢ short-circuit voltage shall not exceed.the marked value.

L.1

Th

L.1

Th
ma

Co

02 Checking of the no-load input;current
e no-load input current shallxnet exceed 3 % of the rated input current.
03 Checking of the infush current

inrush current.shall not exceed 8 times the peak value of the rated input current or
ked value on the-abel, if any.

mpliance iS.checked by Subclause 13.103.

the
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IEQ 60364-5-53:2019, Low-voltage electrical installations — Part 5-53: Selection and ereci‘on
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IECG 60364-7-710:2021, Low-voltage electrical installations — Rart 7-710: Requirements |for
spécial installations or locations — Medical locations

IEQ 61557-8:2014, Electrical safety in low voltage distribution systems up to 1 000 V a.c. and
1 500 V d.c. — Equipment for testing, measuring or manitoring of protective measures — Parf 8:
Insplation monitoring devices for IT systems

ISQ/IEC Guide 51:2014, Safety aspects — Guidelines for their inclusion in standards

IEQ Guide 104:2019, The preparation of\ safety publications and the use of basic safety
publications and group safety publicatioh’s
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

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

Partie 2-15: Exigences particuliéres et essais pour les transformateurs de
s¢paration de circuits pour schémas IT medicaux pour I'alimentation deés
locaux a usages médicaux

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de nofmalisation compagsée
He l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'l[EG).~L'lEC a pour opjet
e favoriser la coopération internationale pour toutes les questions de normalisation dans les domajnes
He I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie,des’Normes internationdles,
Hes Spécifications techniques, des Rapports techniques, des Spécifications accCessibles au public (PAS) et
Hes Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est-confiée a des comités d'études,
pux travaux desquels tout Comité national intéressé par le sujet traité. peut participer. Les organisations
nternationales, gouvernementales et non gouvernementales, en liaison{avec I'IEC, participent égalenpent
bux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), sg¢lon
Hes conditions fixées par accord entre les deux organisations.

2) Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant’donné que les Comités nationaux de I|EC
ntéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous, les efforts raisonnables sont entrepris afin que IJEC
5'assure de I'exactitude du contenu technique de ses_publications; I'lEC ne peut pas étre tenue responsable
He I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Pans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tgute
a mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationgles
bt régionales. Toutes divergences entre (toutes Publications de I'lEC et toutes publications nationales| ou
Fégionales correspondantes doivent étre_indiquées en termes clairs dans ces dernieres.

5) L'IEC elle-méme ne fournit aucunexaitestation de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques
He conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificaftion
ndépendants.

6) [Tous les utilisateurs doivent, s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) RPucune responsabilité-ne*doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataifes,
y compris ses experts.particuliers et les membres de ses comités d'études et des Comités nationaux de I'l[EC,
pour tout préjudice.causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
hature que ce soity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
Hécoulant d€ Ja'publication ou de l'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l|EC,
pbu au crédit\qui lui est accordé.

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencees est obligatoire pour une application correcte de la présente publication.

9) L’atténtion est attirée sur le fait que certains des éléments de la présente Publication de I'|EC peuvent faire |'opjet
de droits de brevet. L'l[EC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets
et de ne pas avoir signalé leur existence.

L'IEC 61558-2-15 a été établie par le comité d'études 96 de I'lEC: Transformateurs, bobines
d’inductance, blocs d'alimentation et combinaisons de ces éléments. Il s'agit d'une Norme
internationale.

Cette troisiéeme édition annule et remplace la deuxiéme édition parue en 2011. Cette édition
constitue une révision technique.

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

Le

Ajustement de la structure et des références conformément a I'lEC 61558-1:2017;

texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
96/535/FDIS 96/536/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La

Ce
les
WW
paf

Il 3

Ce

NO

Le
de
les
des

Un
deg
ces

Les
Le

Lot
cofl

Da

langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, supplément IEC, disponibles s

I'IEC sont décrits plus en détail sous www.iec.ch/standardsdev/publicafions.

le statut de publication groupée de sécurité conformément au Guide I[EC 104.

te Norme internationale doit étre utilisée conjointement avec MEC 61558-1:2017.
[E Toute référence a la "Partie 1" dans cette norme renvoie a I''EC 61558-1:2017.

présent document compléte ou modifie les Articles correspondants de I'lEC 61558-1:20
facon a transformer cette publication en normedEC: Exigences particulieres et essais p

locaux & usages médicaux.

b liste de toutes les parties de la série IEC 61558, publiées sous le titre général Sécu
transformateurs, bobines d’inductance, blocs d’alimentation et des combinaisons
éléments, se trouve sur le site web de I'l[EC.

titre des normes existant deja dans cette série sera mis a jour lors d'une prochaine éditi

sque le présent document indique "addition", "modification" ou "remplacement", le te
respondant de FIEC 61558-1:2017 doit étre adapté en conséquence.

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

exigences proprement dites: caractéres romains;

modalités d’essais: caractéres italiques,

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé sejon

DUS

w.iec.ch/members_experts/refdocs. Les principaux types de documents développés

17,
pur

transformateurs de séparation de circuits peur schémas IT médicaux pour I'alimentafion

rité
de

futures normes de cette.série porteront dorénavant le nouveau titre général cité ci-dessjus.

DN.

Xte

COMmEntaiTes: petits taracteres Tomains:

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

Les paragraphes, notes, figures et tableaux qui s’ajoutent a ceux de I'lEC 61558-1:2017
sont numérotés a partir de 101; les annexes supplémentaires 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 "http://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 comité d’études 96 de I'lEC dispose d'une fonction groupée de sécurité conformément
au Guide IEC 104 pour les transformateurs autres que ceux destinés a alimenter des réseaux
distribution, en particulier les transformateurs et les blocs d'alimentation destinés
a permettre l'application de mesures de protection contre les chocs électriques telles que
définies par le comité d’études 64, mais dans certains cas incluant la limitation de la tension et
la fonction de sécurité horizontale pour les TBTS conformément a I'lEC 60364-4-41.

de

La fonction groupée de sécurité (FGS) est nécessaire en raison de la responsabilité,

paf

exemple, pour la trées basse tension de sécurité (TBTS) conformément'l a

I''E[C 61140:2016, 5.2.6 et I''EC 60364-4-41:2005, 414.3.1 ou les circuits de comma
conformément a I''EC 60204-1:2016, 7.2.4.

La

Pa

fonction groupée de sécurité est nécessaire pour chaque partie de I'E€C.61558-2

de

car

rentes normes de la série IEC 61558 peuvent étre combinées dans une¢onstruction mlais

dif:rf
damps certains cas sans limitation de la puissance secondaire assignée.

exemple, un autotransformateur conforme a I'lEC 61558-2-13-'peut étre congu a

un [circuit TBTS séparé conformément aux exigences particulieres de I'l[EC 61558-
concernant les exigences générales de I'lEC 61558-1.

ec
P-6
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SECURITE DES TRANSFORMATEURS, BOBINES D’INDUCTANCE,
BLOCS D'ALIMENTATION ET COMBINAISONS DE CES ELEMENTS -

Partie 2-15: Exigences particuliéres et essais pour les transformateurs
de séparation de circuits pour schémas IT médicaux pour I’alimentation

des locaux a usages médicaux

Re

La
de

NO

Sa
les

Domaine d'application
mplacement

présente partie de I'lEC 61558 traite de la sécurité des transformateurs ‘de séparat

[E 1 La sécurité comprend des aspects électriques, thermiques et mécaniquesg

transformateurs de séparation de circuits pour /schémas IT médicaux p

I’alimentation des locaux a usages médicaux.

circuits pour schémas IT médicaux pour I'alimentation des locaux a,usages médicaulx.

Uf spécification contraire, dans la suite du document, le terme transformateur couL/re

on

ur

es,

Le|présent document s’applique aux transformateurs”de séparation de circuits fix
mojnophasés ou triphasés, a refroidissement par air (Circulation naturelle ou forcée), de ty
se¢

du
for
ou

NO

Leg
sof

NO
ou

Leg
m
tra

La

8dicaux pour “Valimentation des locaux a usages médicaux. Tous les aut

mer le schéma IT médical du cb6té secondaire. Les enroulements peuvent étre enro
non enrobés.

[E 2 Les schémas IT sont définis dans I'|EC60364-1.

régles d’installation du schéma'lT médical pour les locaux a usages médicaux du group
t couvertes par I'lEC 60364-7-710.

[E 3 Les régles d'installation nationales de certains pays contiennent des exigences différe
upplémentaires qui sont énumeérées dans I'Annexe C de I'lEC 60364-7-710:2021.

transformateurs couverts par le présent document sont destinés aux schémas

sformateurs ou équipements ne sont pas couverts par le présent document.

dl

pas 500 Hz.

limentation assignée ainsi que la fréquence de fonctionnement interne ne dépass

destinés a alimenter le schéma IT médical pour les locaux a usages médich

pe

groupe 2, congus pour étre connectés de fagon permanente au cablage fixe et destinép a

es

tes

fes

tension. primaire assignée ne dépasse pas 1 000 V en courant alternatif. La fréquence

ent

La puissance assignée n’est pas inférieure a 0,5 kVA et ne dépasse pas 10 kVA pour
les transformateurs monophasés et triphasés destinés au schéma IT médical pour les locaux

au

sages médicaux du groupe 2.

Le présent document peut s’appliquer aux transformateurs de séparation de circuits
destinés a alimenter d'autres installations a usages médicaux qui ne sont pas des locaux
a usages médicaux du groupe 2 sans limitation de la puissance assignée sous réserve

d'u

n accord entre I'acheteur et le constructeur.

NOTE 4 Les transformateurs destinés a alimenter des réseaux de distribution autres que les schémas IT
médicaux ne sont pas inclus dans le domaine d’application.
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La tension secondaire a vide et la tension secondaire assignée ne dépassent pas 250 V en
courant alternatif pour le transformateur monophasé ou triphasé (tension entre phases).

Le présent document ne couvre pas les blocs d'alimentation.

Le présent document ne s’applique pas aux circuits externes et a leurs composants destinés
a étre connectés aux bornes d’entrée et de sortie des transformateurs.

Les transformateurs couverts par le présent document sont utilisés dans des applications dans
lesguelles |a double isolation ou l'isolation renforcée est exigée entre les circuits par
les|régles d’installation ou par la spécification de I'appareil d’utilisation.

L’aftention est attirée sur le fait que, le cas échéant:

— Hes exigences complémentaires pour les transformateurs destinés a étre\utilisés dans
des véhicules ou a bord de navires ou d'aéronefs, (provenant d’autres ngrmes en vigudur,
reglements nationaux, etc.) peuvent étre nécessaires;

— Hdes mesures sont prises pour protéger les enveloppes et les-composants qu’elles
contiennent contre les influences du milieu extérieur comme Ja moisissure, la vermine,
es termites, le rayonnement solaire, le givre;

— Jes différentes conditions de transport, stockage, et de fonctionnement des transformateurs
sont également prises en compte;

— des exigences supplémentaires conformes a d’autres normes appropriées et régles
hationales peuvent étre applicables aux transformateurs destinés a étre utilisés dans
des environnements particuliers.

La|présente publication groupée de sécurité.portant sur les recommandations relatives a
la $ECURITE est avant tout destinée a étre utilisée en tant que norme en matiére de sécufité
deg produits qui sont cités dans le domaine d'application, mais elle est également destinée
a étre utilisée par les comités d’étudesidans le cadre de I'élaboration de publications ppur
deg produits similaires a ceux cités -dans le domaine d'application de la présente publicafjon
grdupée de sécurité, conformément-aux principes établis dans le Guide IEC 104 et le Gufide
ISQ/IEC 51.

L'upe des responsabilités »d'un comité d’études consiste, le cas échéant, a utiliser
les|publications fondamentales de sécurité et/ou les publications groupées de sécurité dans
le ¢adre de I'élaborationtde ses publications.

2 | Références -normatives

L'Article deta Partie 1 s’applique, a I'exception de ce qui suit:

Addition

IEC 61558-1:2017, Sécurité des transformateurs, bobines d’inductance, blocs d'alimentation
et des combinaisons de ces éléments — Partie 1: Exigences générales et essais

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de la Partie 1 s'appliquent,
a I’exception de ce qui suit:

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:
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IEC Electropedia: disponible a I'adresse http://www.electropedia.org/

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

Addition

3.1

.101

transformateur de séparation de circuits pour schémas IT médicaux pour I'alimentation
des locaux a usages médicaux
transformateur de séparation de circuits utilisé pour l'alimentation de schéma IT médical
pour les locaux a usages médicaux du groupe 2, congus pour étre connectés de fagon

pefmanente, avec une double isolation ou isolation renforcée entre chaque paftie

du transformateur (masse, écran, circuits, dispositif sensible a la température) excepté en
le poyau et la masse

3.

schéma IT médical

sch
des

[Sq

3.5

courant primaire assigné
rant primaire attribué au transformateur par le constructeur, lorsque le transformateur

col
esf

3.6

co
la

3.6
co
val

quand le transformateur est mis sous la tension primaire assignée

3.7
écl
séf
d’'u
po

4

coPrant primaire a vide
r

.101

éma |IT électrique remplissant toutes les exigences particuliéres\ complémentai
locaux a usages médicaux de groupe 2

.101

chargé avec la puissance assignée

.101

rant primaire lorsque le transformateur est alimenté a la tension primaire assignég
équence d'alimentation assignée, avec’la tension secondaire a vide

.102
irant d'appel
eur maximale instantanée du ‘eourant primaire a vide du transformateur (valeur de cré

.101
an fonctionnel

DURCE: IEC 60364-7-710:2021, 710.3.10, modifié¢ — La Note 1 ad’article a été supprimég.

tre

fes

e partie ou de-Pensemble du transformateur, au moyen d'un écran conducteur interp
r des raisohs:fonctionnelles

Exigences générales

aration entre deux enroulements ou entre un enroulement et le noyau ou protecﬂion

sé

Ll

5

rticle de la Partie 1 s’applique

Généralités sur les essais

L'Article de la Partie 1 s’applique.

6

Caractéristiques assignées

L'Article de la Partie 1 s’applique, a I'exception de ce qui suit:

Addition
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