MA LAYSIAN MS IEC 61558-2-15:2007
STANDARD

SAFETY OF POWER TRANSFORMERS,
POWER SUPPLY UNITS AND SIMILAR -
PART 2-15: PARTICULAR REQUIREMENTS
FOR ISOLATING TRANSFORMERS FOR THE
SUPPLY OF MEDICAL LOCATIONS

(IEC 61558-2-15:1999, IDT)

IEC 61558-2-15:1999 is endorsed as Malaysian Standard
with the reference number MS IEC 61558-2-15:2007.

ICS: 29.180

Descriptors: transformers, reactors

© Copyright 2007

DEPARTMENT OF STANDARDS MALAYSIA




DEVELOPMENT OF MALAYSIAN STANDARDS

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national

standardisation and accreditation body.

The main function of the Department is to foster and promote standards,
standardisation and accreditation as a means of advancing the national economy,
promoting industrial efficiency and development, benefiting the health and safety of
the public, protecting the consumers, facilitating domestic and international trade and
furthering international cooperation in relation to standards and standardisation.

Malaysian Standards are developed through consensus by committees which
comprise of balanced representation of producers, users, consumers and others with
relevant interests, as may be appropriate to the subject in hand. To the greatest
extent possible, Malaysian Standards are aligned to or are adoption of international
standards. Approval of a standard as a Malaysian Standard is governed by the
Standards of Malaysia Act 1996 (Act 549). Malaysian Standards are reviewed
periodically. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by regulatory authorities by means of regulations, local by-laws or
any other similar ways.

The Department of Standards appoints SIRIM Berhad as the agent to develop
Malaysian Standards. The Department also appoints SIRIM Berhad as the agent for
distribution and sale of Malaysian Standards.

For further information on Malaysian Standards, please contact:

Department of Standards Malaysia OR SIRIM Berhad

Level 1 & 2, Block C4, Parcel C (Company No. 367474 - V)

Federal Government Administrative Centre 1, Persiaran Dato’ Menteri

62502 Putrajaya P.O. Box 7035, Section 2

MALAYSIA 40911 Shah Alam
Selangor D.E.

Tel: 60 3 88858000 Tel: 60 3 5544 6000

Fax: 60 3 88885060 Fax: 60 3 5510 8095

http://www.standardsmalaysia.gov.my http://www.sirim.my

E-mail: central@standardsmalaysia.gov.my

© STANDARDS MALAYSIA 2007 - All rights reserved



CONTENTS

Committee repreSentation ..o
National fOrEWOId ...
1 S T o=
2 NOrmMative refereNCeS ... ... e e
3 DEfiNITIONS ... e
4 General reQUITEMENTS ...ttt e e e e e
5 General NOES ON TESTS ... i
6 RaAINGS et
7 ClasSIfiCAtION. ..ceeeee e
8 Marking and other information ...
9 Protection against accessibility to hazardous live parts .............cccceeiviveiiiineenns
10 Change or input voltage Setting .........oveuuuiiiiii e
11 Output voltage and output current under l0ad...........oooeiiiiiiiiiiii e,
12 NO-load OUIPUL VOIAGE .....ueeeiii e
13 Short-CirCUIt VORAGE ...ceve i
14 HEATING e
15 Short-circuit and overload protection ..o
16 Mechanical Strength...... ...
17 Protection against harmful ingress of dust, solid objects and moisture...............
18 Insulation resistance and dielectric strength .............ccooiiiiiiii
19 (@] 0153 1403 (o] o 1
20 (0701001 o o] g =1 o1 £ PP
21 INEEINAL WIKING ... e
22 Supply connection and other external flexible cords ..........ccoccveveiiiiiiiiieeiinnnnnnn.
© STANDARDS MALAY SIA 2007 - All rights reserved

MS IEC 61558-2-15:2007

11

11

11

11

13

13

13

13

15

15

15

15

15

17

21

21

21



MS IEC 61558-2-15:2007

CONTENTS (continued)
Page

23 Terminals for external CONAUCTIONS ..........uiiiiiiiiii i 21
24 Provision for protection earthing ... 21
25 SCrews and CONNECHIONS .....ouuuiiiiiiii et 23
26 Creepage distance, clearances and distances through insulation...................... 23
27 Resistance to heat, abnormal heat, fire and tracking...........ccccovviiiiiiiiinnn.n. 23
28 ReSiStance 10 FUSHING ....covuie i e 23
Figures
101 Test circuit for measurement of the leakage current between input and output

CITCUITS ettt ettt 25

102 Test circuit for measurement of the leakage current between the input circuit and the

DO et 27
Annexes
C Material group Il .....ooe e 29
D Material GroUP L. ..o 29
OO PR TR 29
= 1T o[ oY =T o1 0 )Y/ 31

i © STANDARDS MALAY SIA 2007 - All rights reserved



MS IEC 61558-2-15:2007

Committee representation

The Electrotechnical1 Industry Standards Committee (ISC E) under whose authority this Malaysian Standard was
adopted, comprises representatives from the following organisations:

Association of the Computer and Multimedia Industry of Malaysia
Department of Standards Malaysia

Federation of Malaysian Manufacturers

Independent Power Producers

Jabatan Kerja Raya Malaysia

Malaysian Cable Manufacturers Association

Malaysian Electrical Appliances and Distributors Association
Ministry of Domestic Trade and Consumer Affairs

Ministry of International Trade and Industry

Persatuan Pengguna-Pengguna Standard Malaysia

Pusat Tenaga Malaysia

SIRIM QAS International Sdn Bhd

Suruhanjaya Komunikasi dan Multimedia Malaysia
Suruhanjaya Tenaga

Tenaga Nasional Berhad

The Electrical and Electronics Association of Malaysia

The Institution of Engineers, Malaysia

Universiti Teknologi Malaysia

The Technical Committee on Generation, Conversion, Transformation and Storage of Electrical Energy which
recommends adoption of the IEC Standard consists of representatives from the following organisations:

Jabatan Kerja Raya Malaysia

SIRIM Berhad (Secretariat)

SIRIM QAS International Sdn Bhd (Electrical and Electronics Section)
Suruhanjaya Tenaga

Tenaga Nasional Berhad

TNB Remaco Sdn Bhd

The Electrical and Electronics Association of Malaysia

The Institution of Engineers, Malaysia

Universiti Malaya

Universiti Teknologi Malaysia

© STANDARDS MALAYSIA 2007 - All rights reserved iii



MS IEC 61558-2-15:2007

NATIONAL FOREWORD

The adoption of the IEC Standard as a Malaysian Standard was recommended by the
Technical Committee on Generation, Conversion, Transformation and Storage of Electrical
Energy under the authority of the Electrotechnical-1 Industry Standards Committee.

This Malaysian Standard is identical with IEC 61558-2-15:1999, Safety of power transformers,
power supply units and similar — Part 2-15: Particular requirements for isolating transformers
for the supply of medical locations, published by the International Electrotechnical
Commission (IEC). However, for the purposes of this Malaysian Standard, the following apply:

a) in the source text, “this International Standard” should read “this Malaysian Standard”;
b) the comma which is used as a decimal sign (if any), to read as a point; and

c) the basis IEC61558-2-15:1999 is printed in English and French languages. However,
only the English version is retained for this Malaysian Standard.

This Malaysian Standard shall be used in conjunction with MS IEC 61558-1, Safety of power
transformers, power supply units and similar — Part 1: General requirements and tests.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content, structure,
and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an International
Standard or is identical h technical content and structure although it may contain the minimal editorial changes
specified in clause 4.2 of ISO/IEC Guide 21-1.

iv © STANDARDS MALAYSIA 2007 - All rights reserved
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF POWER TRANSFORMERS,
POWER SUPPLY UNITS AND SIMILAR -

Part 2-15: Particular requirements for isolating transformers for
the supply of medical locations

FOREWORD

1) The IEC (International Electrotechnical Commission) is a world-wide organisation for standardisation comprising all
national electrotechnical committees (IEC National Committees). The object of the IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, the IEC publishes International Standards. Their preparation is entrusted to technical committees;
any IEC National Committee interested in the subject dealt with may participate in this preparatory work. International,
governmental and non-governmental organizations liaising with the IEC also participate in this preparation. The IEC
collaborates closely with the International Organisation for Standardisation (ISO) in accordance with conditions
determined by agreement between the two organisations.

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

3) The documents produced have the form of recommendations for international use and are published in the form of
standards, technical reports or guides and they are accepted by the National Committees in that sense.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in their national and regional standards. Any divergence between the
IEC Standard and the corresponding national or regional standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6) Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patents rights. The IEC shall not be held responsible for identifying any or all such patents rights.

International standard IEC 61558-2-15 has been prepared by technical committee 96: Small
power transformers, reactors and power supply units and special transformers, reactors and
power supply units: Safety requirements.

It has the status of a group safety publication in accordance with IEC Guide 104: The preparation
of safety publications and the use of basic safety publications and group safety publications
(1997).

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

FDIS Report on Voting

96/119/FDIS 96/124/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This part 2 is intended to be used in conjunction with IEC 61558-1. It was established on the
basis of the first edition (1997) of that standard.

This part 2 supplements or modifies the corresponding clauses in IEC 61558-1, so as to
convert that publication into the IEC standard: Particular requirements for isolating
transformers for the supply of medical locations.
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When a particular subclause of part 1 is not mentioned in this part 2, that subclause applies as
far as is reasonable. Where this standard states "addition", "modification” or "replacement”, the
relevant text of part 1 is to be adapted accordingly.

In this standard, 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 the standard, the words in bold are defined in clause 3.

Subclauses which are additional to those in part 1 are numbered starting from 101;
supplementary annexes are entitled AA, BB, etc.
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SAFETY OF POWER TRANSFORMERS,
POWER SUPPLY UNITS AND SIMILAR -

Part 2-15: Particular requirements for isolating transformers for
the supply of medical locations

1 Scope
Replacement:

This international standard deals with all aspects of safety such as electrical, thermal and
mechanical.

This part 2-15 of IEC 61558 applies to stationary, single-phase or polyphase, air-cooled
(natural or forced) isolating transformers for the supply of group Il medical locations,
designed to be permanently connected to the fixed wiring of IT supply system, having a rated
supply voltage not exceeding 1 000 V a.c. and rated frequency not exceeding 500 Hz. The
rated output shall not be less than 3 kVA and shall not exceed 10 kVA.

NOTE 1 — Details of IT supply systems are to be found in IEC 60364-3.

NOTE 2 — The wiring rules for group Il medical locations are under consideration [1]" .

The no-load output voltage and the rated output voltage shall not exceed 250 V a.c. single-
phase or polyphase (phase-to-phase voltage).

Isolating transformers are used where double or reinforced insulation between circuits is
required by the installation rules or by the appliance specification.

This standard is applicable to dry-type transformers. The winding may be encapsulated or
non-encapsulated.

NOTE 3 — For transformers filled with liquid dielectric or pulverised material such as sand, requirements are under
consideration.

NOTE 4 — Attention is drawn to the fact that:

— for transformers intended to be used in tropical countries, special requirements may be necessary;

—in locations where special environmental conditions prevail, particular requirements may be necessary.

This standard also applies to transformers incorporating electronic circuits. This standard does
not apply to external circuits and their components intended to be connected to the input and
output terminals or socket-outlets of the transformer.

* The figures in square brackets refer to the bibliography.
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2 Normative references

This clause of part 1 is applicable except as follows:
Addition:

IEC 60252:1993, A.C. motor capacitors

IEC 60364-3:1993, Electrical installations of buildings — Part 3: Assessment of general
characteristics

3 Definitions
This clause of part 1 is applicable except as follows:
Addition:

3.1.101

isolating transformer for the supply of medical locations

an isolating transformer used for the supply of medical locations with double or reinforced
insulation between each part of the transformer (body, screen, circuits, thermal device)
except between the core and the body

3.3.101

inrush current

the maximum instantaneous value of the no-load input current of the transformer (peak value)
when switching on the transformer at rated supply voltage

3.4.101

functional screening

separation between two windings or between a winding and the core or shielding of a part or of
the whole transformer, by means of a conductive material for functional reasons

3.5.101
rated input current
the input current, when the transformer is loaded with rated output

4 General requirements

This clause of part 1 is applicable.

5 General notes on tests

This clause of part 1 is applicable.
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6 Ratings
This clause of part 1 is applicable except as follows:
Addition:

6.101 The rated output voltage shall not exceed 250 V a.c. single-phase or polyphase
(phase-to-phase voltage).

6.102 The rated output shall not be less than 3 kVA and shall not exceed 10 kVA.
6.103 The rated frequency shall not exceed 500 Hz.
6.104 The rated supply voltage shall not exceed 1 000 V a.c.

Compliance with the requirements of 6.101, 6.102, 6.103 and 6.104 is checked by inspection of
the marking.

7 Classification
This clause of part 1 is applicable except as follows:

Replacement:
7.2 According to short-circuit protection or protection against abnormal use:

— non-short-circuit proof transformer.
8 Marking and other information
This clause of part 1 is applicable except as follows:

8.1 h) Isolating transformers for the supply of medical location shall be marked with the
graphical symbol shown in 8.11:

Addition:

8.11

Symbol Explanation Number of symbol
in IEC 60417

non-short-circuit proof isolating transformer
for the supply of medical locations

+

9 Protection against accessibility to hazardous live parts

This clause of part 1 is applicable.
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10 Change of input voltage setting

This clause of part 1 is applicable.

11 Output voltage and output current under load

This clause 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 shall not exceed 250 V a.c.

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

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

The difference between the no-load output voltage measured in this clause 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 %.

NOTE — The ratio is defined as follows: M x 100
load

13 Short-circuit voltage
This clause is replaced by the following:

13 Short-circuit voltage and currents

13.1 The short-circuit voltage shall not exceed 3 % of the rated supply voltage.
Compliance is checked by measurements.

13.2 The no-load input current shall not exceed 3 % of the rated input current at rated voltage.
Compliance is checked by measurements.

13.3 The inrush current shall not exceed 12 times the peak value of the rated input current.

This requirement shall be fulfilled by construction of the transformer without any additional
measures in the installation.

Compliance is checked by the following test:

The transformer with no load is connected to the rated supply voltage. The supply voltage is
then switched on and off 20 times at random intervals of approximately 10 s.

NOTE 1 — The switching-on and -off 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 supply source shall be such that the voltage drop does not exceed 2 % as a result of the

inrush current.

The inrush current shall not exceed 12 times the peak value of the rated input current during

any of these switchings.

14 Heating

This clause of part 1 is applicable.

15 Short-circuit and overload protection

This clause of part 1 is applicable.

16 Mechanical strength

This clause of part 1 is applicable.

17 Protection against harmful ingress of dust, solid objects and moisture

This clause of part 1 is applicable.

18 Insulation resistance and dielectric strength

This clause of part 1 is applicable except as follows:

18.2 Table 7: Replace the 6™ and 7" lines by the following:

Insulation to be tested

Insulation resistance

MQ
Between each input circuit and all other input circuits connected together 5
Between each output circuit and all other output circuits connected together 5
18.3 Table 8: Addition:
Application of test voltage Working voltage
\

<50 150 300 600 1000
5) Between live parts of adjacent input circuits not 500 2800 4 200 5000 5500
intended to be connected together
6) Between live parts of adjacent output circuits not 500 2 800 4200 5000 5500
intended to be connected together
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Addition:

18.101 The leakage current between input and output circuits, measured when the input
circuit is supplied at rated supply voltage and rated frequency, as shown in figure 101, shall
not exceed 3,5 mA.

For this test the core and the functional screen, if any, shall not be connected to earth.

18.102 The leakage current between the input circuit and the body, measured when the
transformer is supplied at rated supply voltage and rated frequency, as shown in figure 102,
shall not exceed 3,5 mA.

For this test the core and the functional screen, if any, shall be connected to earth.

NOTE - In Japan, the leakage current of the output winding is limited to 0,1 mA maximum.

Compliance is checked by measurements.

19 Construction
This clause of part 1 is applicable except as follows:
19.1 Replacement:

19.1 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 metal parts.

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

19.1.1 The insulation between the input and output winding(s) shall consist of double or
reinforced insulation. 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.

19.111 The input winding(s), when they are not intended to be connected in series or
parallel, shall be separated from each other and from other circuits by double or reinforced
insulation.

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

19.112 The output winding(s) shall be separated from each other and from other circuits by
double or reinforced insulation.

19.113 The functional screening, if any, shall be separated from the core and from the body
by double or reinforced insulation.
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19.114 If the transformers have a functional screening placed between input and output
windings, the screen shall be made of a metal foil so that adjacent turns are overlapping
without short-circuiting. The width of the screen shall be approximately equal to the axial
winding length of the input winding. The lead out of the screen shall have separate terminals.

NOTE - If the screen is made of only one turn it shall have an insulated overlap of no less than 3 mm.
19.1.2 For transformers with intermediate metal parts (e.g. the iron core) not connected to the
body and located between the input and output windings, the insulation between the

intermediate metal part and the input windings, or between the intermediate metal part and
the output windings, shall consist of at least basic insulation.

NOTE - An intermediate metal part which is not separated 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 metal 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 metal part
shall consist of double or reinforced insulation.

19.1.3 Void.

Addition:

19.1.4 Transformers shall not be provided with capacitors which electrically connect input and
output circuits.

Compliance is checked by inspection.

19.101 Void.

19.102 Void.

19.103 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 between the input and output terminals. If that distance
is achieved by a barrier, this barrier shall be of insulating material and be permanently fixed to
the transformer.

Compliance is checked by inspection and by measurement disregarding intermediate metal
parts.

19.104 to 19.110 Void.

19.115 If the transformer is provided with a built-in temperature sensitive device (bimetal,
PTC or similar) for temperature measurement system, the device shall be connected to
separate terminals for external connections.

NOTE - The terminals are intended to connect the temperature sensitive device to an acoustical and optical
temperature monitoring device located in the medical location and intended to alarm the surgeon team.

19.116 Single-phase transformers shall have a midpoint in the output winding for monitoring
equipment. The lead out of the midpoint shall be connected to separate terminal for external
connection.

NOTE — The terminal is intended for connection to an external insulation monitoring equipment.

19.117 Polyphase transformers shall have the vector group star-star.
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19.118 The lead out of the secondary star point of polyphase transformers shall be connected
to a separate terminal for external connection.

NOTE — The terminal is intended for connection to an external insulation monitoring equipment.

19.119 The lead out of the primary star point of polyphase transformers shall be connected to
separate terminal for external connection.

NOTE — The terminal is intended for connection to the neutral point of the supply in order to allow the possibility of
asymmetrical load.

19.120 If capacitors are used to fulfil the requirement of 13.2, at least two identical capacitors
put in parallel are required between phases. The capacitors shall be incorporated on the
transformer and shall comply with IEC 60252 with a rated voltage 1,5 times the rated supply
voltage.

19.121 Isolating transformers for the supply of medical locations shall be stationary
transformers.

20 Components
This clause of part 1 is applicable except as follows:

Replacement:

20.3 Socket-outlets are not allowed for the connection of the output circuit of the transformer
to the electrical installation of the medical room.

21 Internal wiring

This clause of part 1 is applicable.

22 Supply connection and other external flexible cords
This clause of part 1 is applicable, except as follows:
22.7 This subclause of part 1 does not apply.

Isolating transformers for the supply of medical locations shall be designed to be
permanently connected.

23 Terminals for external conductors

This clause of part 1 is applicable.

24 Provision for protective earthing

This clause of part 1 is applicable.
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25 Screws and connections

This clause of part 1 is applicable.

26 Creepage distances, clearances and distances through insulation
This clause of part 1 is applicable except as follows:
Box 1 of table 13 is not applicable.

The values of box 3 of table 13 shall be replaced by those of box 2.

27 Resistance to heat, abnormal heat, fire and tracking

This clause of part 1 is applicable.

28 Resistance to rusting

This clause of part 1 is applicable.
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[ J
Rated supply voltage
at rated frequency

2kQ
@ IEC 1670/98

Figure 101 — Test circuit for measurement of the leakage current between input
and output circuits
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Figure 102 — Test circuit for measurement of the leakage current between
the input circuit and the body
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Annexes
The annexes of part 1 are applicable except as follows:
Annex C
Material group Il
This annex of part 1 is applicable except as follows:
Box 1 of table C.1 is not applicable.
The values of box 3 of table C.1 shall be replaced by those of box 2.
Annex D
Material group |
This annex of part 1 is applicable except as follows:
Box 1 of table D.1 is not applicable.
The values of box 3 of table D.1 shall be replaced by those of box 2.
Annex L

This annex of part 1 is applicable except as follows:

Addition:

L.101 Checking of the short-circuit voltage

The short-circuit voltage shall not exceed 3 % of the rated supply voltage.

L.102 Checking of the no-load input current

The no-load input current shall not exceed 3 % of the rated input current.

L.103 Checking of the inrush current

The inrush current shall not exceed 12 times the peak value of the rated input current.

Compliance is checked by 13.3 of this standard.
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