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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IECDis to p
ernational co-operation on all questions concerning standardization in the electrical and electronic fie
end and in addition to other activities, IEC publishes International Standards, Technical Specific

the subject dealt with may participate in this preparatory work. International, governmental an
ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates
eement between the two organizations.

e formal decisions or agreements of IEC on technical matters express,“as nearly as possible, an intern

brested IEC National Committees.

mmittees in that sense. While all reasonable efforts are{made to ensure that the technical content
plications is accurate, IEC cannot be held responsible for the way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publi
hsparently to the maximum extent possible in\their national and regional publications. Any dive
ween any IEC Publication and the corresponding national or regional publication shall be clearly indic
latter.

itself does not provide any attestation~of conformity. Independent certification bodies provide con

vices carried out by independent-certification bodies.

users should ensure that they‘liave the latest edition of this publication.

mbers of its technical cdmmittees and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out-of /the publication, use of, or reliance upon, this IEC Publication or any oth
plications.

ention is drawnto the Normative references cited in this publication. Use of the referenced publicat
spensable-farthe correct application of this publication.

ent rights. IEC shall not be held responsible for identifying any or all such patent rights.

ational Standard |EC 681557-8 has been prppnrpd hy IEC technical committe

prising
omote
ds. To
htions,

Chnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftervreferred to ag “IEC
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intdrested

non-
losely

h the International Organization for Standardization (ISO) in accordancé)with conditions determined by

htional

sensus of opinion on the relevant subjects since each technical, committee has representation from all

Publications have the form of recommendations for intefnational use and are accepted by IEC Nptional

of IEC
br any

ations
gence
hted in

ormity

essment services and, in some areas) access to IEC marks of conformity. IEC is not responsible fpr any

liability shall attach to IEC or’its directors, employees, servants or agents including individual expeifts and

age or
5) and
br [EC

ons is

Eention is>drawn to the possibility that some of the elements of this IEC Publication may be the subject of

p 85:

Measuring equipment for electrical and electromagnetic quantities.

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

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

edition:

a) Terms and definitions have been complemented;

b) Abbreviations are listed and explained;

c) Requirements have been revised;

d) Mandatory and optional functions and their terminology have been adapted

IEC 61557-15;

from
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e) M
f) In

echanical requirements have been added;
formation on operating instructions has been added;

g) Type tests and routine tests have been complemented;

h) An Annex C: ‘Insulation monitoring devices for photovoltaic systems (PV-IMD)’ has been
added;

i) An Annex D: ‘Insulation monitoring function of a photovoltaic inverter (PV-IMF) or in a
charge controller’ has been added.

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

Full i

voting indicated in the above table.

This

This

A list
low Vv
meas

The ¢

the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the

relatq
e 1€
e W
e 16

e amended.

The ¢

FDIS Report on voting
85/485/FDIS 85/502/RVD

hformation on the voting for the approval of this standard can be foundin the repgq

bublication has been drafted in accordance with the ISO/IEC Dirégetives, Part 2.
part of IEC 61557 shall be used in conjunction with Part 1,

of all parts in the IEC 61557 series, published underthe general title Electrical saf|
pltage distribution systems up to 1 000 V a.c. and{1 500 V d.c. — Equipment for te
uring or monitoring of protective measures, can.be)found on the IEC website.

ommittee has decided that the contents of\this publication will remain unchanged

d to the specific publication. At this date, the publication will be
confirmed,

thdrawn,

placed by a revised edition; or

ontents of the(corfrigendum of May 2016 have been included in this copy.

rt on

ety in
sting,

until
data
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS

UP TO 1000 V AC AND 1500 V DC — EQUIPMENT FOR TESTING,
MEASURING OR MONITORING OF PROTECTIVE MEASURES -

Part 8: Insulation monitoring devices for IT systems

1 Scope

This |part of IEC 61557 specifies the requirements for insulation monitoring devjices (IMD)
whichl permanently monitor the insulation resistance R to earth of unearthed a.c(T-systems,
of a.¢. IT systems with galvanically connected d.c. circuits having nominal vpltages lp to
100qQV a.c., as well as of unearthed d.c. IT systems with voltages up(te 1 500\ d.c.
independent from the method of measuring.

IT systems are described in IEC 60364-4-41 amongst other literaturé~Additional data for the
selecfion of devices in other standards should be noted.

NOTE| Various standards specify the use of IMDs in IT systems. In such.¢ases, the objective of the equipment is
to signfal a drop in insulation resistance Rg below a minimum limit.

IMDs| according to this part of IEC 61557 can also belused for de-energized TT, TN apd IT
systems or appliances.

2 Normative references

The fpllowing documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. Fer’dated references, only the edition cited applieg. For
undaled references, the latest edition of the referenced document (including| any
amendments) applies.

IEC §0068-2-1, Environmentalitesting — Part 2-1: Tests — Test A: Cold

IEC §0068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC §0068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC §0068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shocf

IEC §03864-7-710:2002, Electrical installations of buildings — Part 7-710: Requirements for

special installations or locations — Medical locations

IEC 60691, Thermal-links — Requirements and application guide

IEC 60721-3-1, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 1. Storage

IEC 60721-3-2, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 2: Transportation

IEC 60721-3-3, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section 3: Stationary use at weatherprotected

locati

ons
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IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices
and switching elements — Electromechanical control circuit devices

IEC 60947-5-4, Low-voltage switchgear and controlgear — Part 5-4: Control circuit devices
and switching elements — Method of assessing the performance of low-energy contacts —
Special tests

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 1: General requirements

IEC 61010-2-030, Safety requirements for electrical equipment for measurement, control, and
laboratory use —Part 2-030: Particular requirements for testing and measuring circuits

IEC §1326-2-4, Electrical equipment for measurement, control and laboratory . -use —|EMC
requirements — Part 2-4: Particular requirements — Test configurations, operational condjtions
and performance criteria for insulation monitoring devices according to IEC.61557-8 and for
equipment for insulation fault location according to IEC 61557-9

IEC §1557-1, Electrical safety in low voltage distribution systems *up to 1 000V a.c| and
1504 V d.c. — Equipment for testing, measuring or monitoring of protective measures — FRart 1:
Genejral requirements

IEC §1810-2, Electromechanical elementary relays — Part 2:yReliability

IEC §2109-2:2011, Safety of power converters for use 'in photovoltaic power systems — Rart 2:
Partigular requirements for inverters

CISPR 11, Industrial, scientific and medical equipment - Radio-frequency disturbance
chardcteristics - Limits and methods of measurement

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this,document, the terms and definitions given in IEC 61557-1 and the
following apply.

3.11
extraneous d.c..voltage
Ut

] L .
d.c. Voltagétoccurring in a.c. systems between the a.c. conductors and earth (derived from d.c.
parts

3.1.2

insulation resistance

Re

resistance in the system being monitored, including the resistance of all the connected
appliances to earth

3.1.3

response value
Ra

value of the insulation resistance at which the device responds under specified conditions
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3.1.4

specified response value

Ran

value of the insulation resistance, permanently set or adjustable, on the device and monitored
if the insulation resistance falls below this limit

Note 1 to entry: R, is the value declared by the manufacturer.

3.1.5

relative uncertainty

relative percentage uncertainty
A
respgnse value R, minus the specified response value R
value| R,,,, multiplied by 100 and stated as a percentage

an» divided by the specified response

Ra 7Ran

an

A= -100[%]

3.1.6
systgm leakage capacitance
Ce
maximum permissible value of the total capacitance to earth of-the system to be monifored,
including any connected appliances, up to which value the insulation monitoring devic¢ can

work fas specified and within a response time ¢, not exceeding*30 min

3.1.7
rated contact voltage
voltage for which a relay contact is rated to open and close under specified conditions

3.1.8
response time

tan
time required by an insulation monitoring device to respond under specified conditions

3.1.9
measguring voltage
Um
voltage present at the measuring terminals during the measurement

Note 1|to entry:  In addition to the definition in IEC 61557-1, the measuring voltage U, is the voltage present in a
fault-free and de-energized system between the terminals of the system to be monitored and the terminals|of the
protecfive conductor.

3.1.10
meaguring)current
Im
maximum _current that can flow beitween the sysiem and earth, imited by the internal d.c.
resistance R; from the measuring voltage source of the insulation monitoring device

Note 1 to entry: Measuring current /_ is designated as injected current in IEC 60364-7-710.

3.1.11

internal impedance

Zi

total impedance of the insulation monitoring device between the terminals to the system being
monitored and earth, measured at the nominal frequency f,
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3.1.12

internal d.c. resistance

R;

resistance of the insulation monitoring device between the terminals to the system being
monitored and earth

3.1.13

functional earthing

FE

earthing a point or points in a system or in an installation or in equipment for purposes other
than electrical safety

Note 1|to entry: For IMDs this is the measuring connection to earth.

3.1.14
insulation monitoring device
IMD
device which permanently monitors the insulation resistance to earth ,of\unearthed alc. IT
systems, a.c. IT systems with galvanically connected d.c. circuits having\nominal voltages up
to 1 000 V a.c., as well as monitoring the insulation resistance of ufearthed d.c. IT systems
with yoltages up to 1 500 V d.c., independent from the method of mieasuring

3.1.1p
type AC IMD
device which permanently monitors the insulation resistance to earth of unearthed alc. IT
systems

Note 1| to entry: Extraneous d.c. voltages which could.occur when an insulation fault behind galvahnically
conneg¢ted rectifiers appears can influence the monitoring function in a way that the required uncertainty for the
measurement increases beyond the requirements or in sofie cases the monitoring process is even not guarapteed.

3.1.16
type DC IMD
device which permanently monitors~the insulation resistance to earth of unearthed djc. IT
systems

3.1.1y
type AC/DC IMD
device which permanently monitors the insulation resistance to earth of unearthed a.c/dl.c. IT
systems, d.c/a.c. IT systems or d.c. IT systems

Note 1|to entry: Thelinsulation monitoring function is active for insulation faults in all parts of the IT system| which
are ga|vanically €onnected.

3.1.18

insulption fault
defecﬁ—mﬁhe—mmmm—ohn—eedm—mﬁaﬂam—ohmmﬁmw i i i i i f i ate a

resistive path to earth

Note 1 to entry: The insulation fault can appear as a single fault from one line conductor or as a symmetrical fault
from all line conductors.

[SOURCE: IEC 60050-604:1987, 604-02-02, modified — Term definition has been adapted to
suit electrical installations which can result in another fault type. Note added.]

3.1.19

symmetrical insulation fault

defect in the insulation of an electric installation or equipment creating a resistive path to
earth having approximately the same resistance from all phase conductors to earth
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3.1.20

asymmetrical insulation fault

defect in the insulation of an electric installation or equipment creating a resistive path to
earth having different resistances from the phase conductors to earth

3.1.21

group 2 medical locations

medical locations where applied parts are intended to be used in applications such as
intracardiac procedures, operating theatres and vital treatment where discontinuity (failure) of
the supply can cause danger to life

Note 1[To eniry: An intracardiac procedure is a procedure whereby an elecirical conducior is placed within the
cardiag¢ zone of a patient or is likely to come into contact with the heart, such conductor being accessible*qutside
the pdtient's body. In this context, an electrical conductor includes insulated wires, such as cardiac pacing
electrddes or intracardiac ECG-electrodes, or insulated tubes filled with conducting fluids.

[SOURCE: IEC 60364-7-710, 710.3.7, modified — Note to entry has been added,]

3.1.2p
medigal insulation monitoring device
MED{IMD

specific insulation monitoring device (IMD) dedicated to monitor“medical IT systems|of a
group 2 medical location

3.1.23
medigal IT system
electtical IT system having specific requirements forimedical applications

[SOURCE: IEC 60364-7-710:2002, 7.3.11]

3.1.24
overload current

overlEad current of an electrical circuit
overlpad current occurring in an eleetric circuit according to this standard is overload cyrrent
which is caused by connected |loads

[SOURCE: IEC 60050-82672004, 826-11-15, modified — The definition is about ovgrload
current instead of overcurrent, which is not caused by a short-circuit or an earth fault.]

3.1.2p
PV installation
erected equipment of a photovoltaic power (PV) supply system

3.1.26
PV electrical installation
the electrical installation of a PV system starts from a PV module or a set of PV modules
connected in series with their own cables, up to a distribution network or to a customer
installation

3.1.27
d.c. side
part of a PV installation from the PV modules to the d.c. terminals of the PV inverter

3.1.28

a.c. side

part of a PV installation from the a.c. terminals of the PV inverter to the point of connection of
the PV supply cable to the electrical installation
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3.1.29

PV inverter

device which converts d.c. voltage and d.c. current of the PV generator into a.c. voltage and
a.c. current

3.1.30

system leakage capacitance of the PV installation

sum of the leakage capacitances C, of the individual PV modules to earth including the
leakage capacitances C, of the complete PV installation

3.1.31

insulption monitoring device for photovoltaic systems
PV-INID

insulation monitoring device suitable to monitor the insulation resistance of photovpltaic
electrical installations to earth

3.1.3p
insulption monitoring function of a PV inverter
PV-INIF

function integrated in the PV inverter to monitor the insulation resistance Rg of the PV|input
(array) to earth

3.2 Abbreviations

For the purposes of this document, the terms and abbreviations given in Table 1 apply.

Table 1 — Abbreviations

Abbfreviation Term Clause/Subclause Referenced
standard
EMC Electromagnetic compatibility. 4.5 IEC 60050-
161:1990,161-p1-
07
IMD Insulation monitoring/device 3.1.14 IEC 61557-8
LIW Local insulationwarning 4.2.2.2 IEC 61557-8
LTMW Local transfofmer monitoring warning 4.3.2 IEC 61557-8
MED{IMD Medicalinsulation monitoring device Annex A IEC 61557-8
PTC Positive temperature coefficient Annex B IEC 61557-8
PV-IVD Photovoltaic IMD (IMD for photovoltaic systems) Annex C IEC 61557-8
PV-IMF Photovoltaic insulation monitoring function Annex D IEC 61557-8
RIW Remote insulation warning 4.2.2.3 IEC 61557-8
REDC Remote enabling / disabling command 4.3.4 IEC 61557-8
RTMW Remote transformer monitoring warning 4.3.3 IEC 61557-8

4 Requirements

4.1 General requirements

In addition to the requirements of Clause 4 of IEC 61557-1:2007, the requirements of
Clause 4 shall apply.

IMDs shall be capable of monitoring the insulation resistance Rg of IT systems including
symmetrical and asymmetrical allocation of the insulation resistance Rg and to give an
insulation warning if the insulation resistance R between either the system and earth or the
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system and the PE-connection or the system and another reference point for equipotential
bonding falls below the specified response value R, including the relative uncertainty of R,,.

So-called earth fault relays using a voltage asymmetry (voltage shift) in the presence of an
earth fault as the only measurement criterion and, as a consequence, detecting only
asymmetrical insulation faults, are not insulation monitoring devices according to this
standard.

A combination of several measurement methods, including asymmetry monitoring, may
become necessary for fulfilling the task of monitoring under special conditions on the IT
system.

NOTE| These requirements are independent from the method of measurement. The methods of measuremgnt can
use a |measuring voltage or measuring current source which is independent from the system to be,'mbonitqred or
they can use a measuring voltage or measuring current which is driven directly from the voltage of-the/System to be
monitdred.

4.2 | Types of IMDs
421 General

The measuring principle of IMDs shall have the ability to monitor the insulation resistange R
of IT pystems for which they are designated under the requirements set by this standard.

IMDs|are divided into the following types:

— type AC IMD for pure a.c. IT systems,

— type AC /DC IMD for a.c. IT systems with directly connected rectifiers and for pure d.c. IT
systems and for d.c. IT systems with directly*connected a.c. inverters,

— type DC IMD only for pure d.c. IT systems,

NOTE| Directly connected means that there is npyisolation between the a.c. part and the d.c. part of the IT $ystem
(both g.c. and d.c. parts are galvanically connected).

4.2.2 Mandatory functions provided by IMDs
4.2.211 General

IMDs|shall comprise a yisual warning device with local insulation warning (LIW) and/or|shall
be pfovided with means for connecting such a device which indicates its operation with
remofe insulation wapning (RIW). This device shall not be provided with means for peing
switched off. Built=in or externally connectable audible signalling devices may be fitted with a
resetfing facility’~It shall be ensured that an insulation warning is sent off in the casq of a
newly occurcing insulation fault, following an insulation fault that has been cleared and| after
the devicessmay have been reset. The insulation warning shall be either a local insujation
warning’ (LtW) or a remote insulation warning (RIW) or both.

This function aims to issue a warning signal when the insulation resistance Rg between the
system and earth falls below the response value R,.

An indication of the value of the insulation resistance Rg by means of a measuring facility is,
in itself, not sufficient as a facility for visual signalling.

4.2.2.2 Local insulation warning (LIW)

This function includes the measurement of the insulation resistance R of an IT system
including symmetrical and asymmetrical components, an assessment of this resistance and a
local warning.

A local insulation warning (LIW) should be made by visual indicators and/or audible signals
generated by the device that has implemented the function.
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4.2.2.3 Remote insulation warning (RIW)

This function includes the measurement of the insulation resistance Rg of an IT system
including symmetrical and asymmetrical insulation faults, an assessment of this insulation
resistance Rg and a warning output.

The warning output shall be reported remotely with an output signal.

A relay contact output or an electronic switching output or a data communication can be used
to report the insulation warning remotely.

The warning output can also be used in some applications for switching.

4.2.3 Mandatory service function provided by the IMD — Test function

An IMID shall comprise a test device, or be provided with means for the connection of a test
devicg, for detecting whether the IMD is capable of fulfilling its warning functions. The IT
system to be monitored shall not be directly earthed when the test funGtion is activated and
the tg¢st function shall not negatively influence the IMD and the IT¢system. This test {s not
intengled for checking the uncertainty of the response value.

The IMD shall provide an indication during or after the test whether or not the IMD is capable
of isguing an insulation warning. The reaction shall be in form*of an indication on a display or
on arjother visual indication or via a remote output signal.

During the activation of the test the response time #,{can be extended.

4.3 | Optional functions provided by IMD
4.3.1 General

The following are additional optional® functions for IMDs, provided that these arg¢ not
mandatory according to the annexes_of this standard.

4.3.2 Local transformer monitoring warning (LTMW)

With |this function a local warning signal is issued when the isolating transformer for IT
systems is working inyabnormal conditions, which means that either the current gt the
secondary side of the fransformer or the temperature of the transformer exceeds the spefified
limits

This functiontincludes monitoring of the rated output current, monitoring of the temperatiire of
the trpnsformer, an assessment of these measurements and a local warning.

A local"warning should be made by visual indicators and/or audible signals generated by the
product implementing the function.

4.3.3 Remote transformer monitoring warning (RTMW)

With this function a remote warning signal is issued when the isolating transformer for IT
systems is working in abnormal conditions, which means that either the current at the
secondary side of the transformer or the temperature of the transformer exceeds the specified
limits.

This function includes monitoring of the rated output current, monitoring of the temperature of
the transformer, an assessment of these measurements and a remote warning.

The warning output shall be reported remotely with an output signal.
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A relay contact output or an electronic switching output or a data communication can be used
to report the transformer warning remotely.

The warning output can also be used in some applications for switching.

4.3.4 Remote enabling and disabling command (REDC)

These functions take into account a remote command, either to enable the measurement of
the insulation resistance Rg of an IT system or to disable this measurement.

An input contact, an electronic input signal or a data communication can be used to enable or
disabjle the IMD.

NOTE| The remote enabling / disabling command is used when two IT systems which are isolated from each| other,
each gf them having its own IMD interconnected temporarily to supply one single IT system.

4.4 | Performance requirements
4.4.1 Specified response value R,,

The gpecified response value of an IMD shall be permanently set(as*a fixed value; or it|shall
be agjustable within a response range. When the specified response value R, of the IMD is
adjustable, it shall be designed in such a way that it is impossible to modify the setfings,
exceprt by the use of a key, a tool or a password.

Adjudtable response values of R,, can be of continuodsly or stepwise adjustable values.

NOTE| Standards for the installation of IT systems definecthe*lowest value of R, that is permissible as a petting
on IMDs with variable response values.

4.4.2 System leakage capacitance C,

IMDs|shall be capable of monitoring the“insulation resistance Rg as specified in this stapdard
up to[the system leakage capacitance C, for which they are designated by the manufacgurer.
This jncludes symmetrical and asymmetrical distribution of the system leakage capacitance
Ce.
4.4.3 Relative percentage uncertainty A of the specified response value R,,

The maximum operating uncertainty of the specified response value R, of IMDs is exprgssed
by the relative percentage uncertainty A. The relative percentage uncertainty A of IMDs|shall
be < £ 15 % underreference conditions.

The reference conditions are:

— operation temperature: -5 °C to +45 °C,

— at nominal voltage U, between 0 % to 115 %,
— at supply voltage Ug between 85 % and 110 %,
— at nominal frequency f,, of the nominal voltage,
— at system leakage capacitance C, of 1 pF.

If the response value is adjustable, the range of response values which are not within the
specified limits of relative uncertainty shall be marked for example by dots at the limits of the
range or the ranges. Information about the relative uncertainty within the working range
specified by the manufacturer, but for leakage capacitances above the rated values as well as
for frequencies below or above the nominal frequency or frequency range, shall be included in
the documentation.
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4.4.4

Ther
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Response time ¢,,
esponse time 7, under reference conditions shall be as follows:

10 s for type AC IMD,
100 s for type AC/DC IMD and for type DC IMD.

eference conditions are:

— operation temperature: -5 °C to +45 °C,

— at nominal voltage U, between 0 % to 115 %,

— at
— at
— at

Inforn
and g

The
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leakage capacitance C, shall be as follows:

— <

The |

— same reference conditions as for 1 uF;

— bdit with the maximum system leakage capacitance specified by the manufacturer in
off 1 uF.

NOTE

procedures or d.c. motors with low-speed variation), the response time 75, can depend on the lowest oper|

freque
times

4.4.5

The peak value efithe measuring voltage U,, and the peak value of the measuring curre

shall
suppl

- T

thie_insulation resistance

supply voltage Ug between 85 % and 110 %,
nominal frequency f,, of the nominal voltage U,
system leakage capacitance Cg of 1 uF.

hation about the response time ¢, over the range of system leakage, capacitanc
ver the specified range of frequencies f,, shall be included in the documentation.

bystem leakage capacitance C, of 1 uF represents a reference value for testir
on, during the test of IMDs for higher system leakage capdcitance C, the max

esponse time #,, under reference conditions but with.the maximum value of the s

30 min for all types of IMDs.

eference conditions are:

In IT systems, where the voltage~is altered at low speed (e.g. converter systems with low speed

ncy between the IT system and earth. These response times ¢, can differ from the above-defined res
an-

Measuring voltage U, and measuring current I,

not exceed the following values at 110 % of the nominal voltage U, and at 110 %
y voltage Ug:

ne(peak value of the measuring voltage U, shall not exceed 120 V at an infinite va

of the system leakage capacitance C, specified by the manufacturer shall be testeq.

g. In
mum

stem

stead

Control
btional
ponse

nt 7,
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ue of

— The peak value of the measuring current I, shall not exceed 10 mA at a value of the

in

sulation resistance R = 0 Q.

This applies for all waveforms of the measuring voltage U,, and of the measuring current I
and for positive and negative values.

4.4.6

Internal d.c. resistance R; and internal impedance Z;

The internal d.c. resistance R; of the IMD shall be at least 30 Q/V of the nominal system
voltage, but shall have a minimum of 1,8 kQ. The internal impedance Z; of the IMD shall be at
least 30 Q/V of the nominal system voltage, but shall have a minimum of 15 kQ for type AC
and type AC/DC IMD.
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Indication of the value of the insulation resistance Rf

2014

When IMDs include facilities for indicating the value of the insulation resistance Rg, the
relative percentage uncertainty of these facilities under rated operating conditions shall be
stated by the manufacturer.

4.4.8

Permanently admissible nominal voltage U,

The permanently admissible nominal voltage U,, shall be at least 110 % of the highest nominal
voltage U,,.

NOTE
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the |

For {
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4.4.9

The peak value of the permanently admissible extraneous d.c. voltage U;, shall be at
b of the highest nominal a.c. voltage U,, for typeé AC/DC IMDs in a.c. Igl' systems and for

115 9
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ermanently admissible nominal voltage U, applies between the system connectig
D and between the system connections and earth.

ype AC/DC IMDs the permanently admissible voltage includes a\¢~ voltages
imposed d.c. components and d.c. voltage with superimposed a.c. components.

e AC IMDs and type AC/DC IMDs are applicable in IT systemsiwith frequencies diff
main nominal frequency, the manufacturer shall provide infofmation of the permar
sible system voltages at the relevant frequency range in theJoperating instructions.

Permanently admissible extraneous d.c. voltage) Uz,

\C/DC IMDs in d.c./a.c IT systems (not applicable in pure d.c. IT systems).

1 For some small specific systems 105 % of Up\is sufficient.

nhanufacturer shall indicate Usg for@type AC IMDs in the operating instructions incl
fluence of Uy on the measurement.

2 In pure a.c. IT systems, extran€ous d.c. voltage can appear between the a.c. system and earth
on faults inside of protectien;\Cclass | consumers when insulation faults behind galvanically con
rs occur (e.g. in switched-moade power supplies).

D Supply voltage:Us

IDs without sepdrate supply connections where the supply voltage Ug is taken out
m voltage Uy the working range of the supply voltage Ug shall be equal to the vg
of the system voltage U,,.

Ds\with separate connections for the supply voltage Ug, the manufacturer shall pr

ns of

with
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ently

least
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during
hected

bf the
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pation about the admissible range of supply voltage Us.

4.5

IMDs

4.6
4.6.1

Electromagnetic compatibility (EMC)

shall comply with the EMC requirements in accordance with IEC 61326-2-4.

Safety requirements

General

In addition to the safety requirements of IEC 61010-1 and IEC 61010-2-030 the following
safety requirements detailed in 4.6 to 4.8 apply.
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4.6.2 Clearances and creepage distances

IMDs shall have minimum clearances and creepage distances in accordance with
IEC 61010-1 and IEC 61010-2-030.

Clearances and creepage distances for fixed installed equipment according to Table 3 can be
dimensioned in accordance with the IEC 60664 series.

Clearances and creepage distances shall be selected for:

— overvoltage or measurement category Il or |l, depending on the overvoltage or
MmEasUuTeEmet tategory i the systermtobemomitored;

— pollution degree 2.

NOTE| Pollution degree 3 can be used for accessible parts on the outside of the housing.

A diision into circuits with different nominal insulation voltages is permissible in device
combijnations for example for IT systems with nominal voltages U, highernthan 1 000 Y a.c.
and 1500 V d.c., when the electrical connection is made via resistive/capacitive or inductive
volta¥e dividers and if, in the case of a fault, the occurrence of \inadmissibly high fouch

voltages or inadmissibly high currents to earth are prevented by circuit design features. [Such
circuit design features (see IEC 61140) can be, for example, additionally provided in the| form
of reliable voltage dividers or a duplication of the resistors/(protective impedance) in the
voltage divider.

4.6.3 Protection class and earth connection of an)IMD

IMDs|shall provide protection class | or II.

Contnary to IEC 61557-1, the earth connection of IMDs with protection class Il is a meaguring
conngction and can be treated as a functiehal earth connection (FE).

The functional earth connection (FE) can use protective impedance according to 6.§.4 of
IEC §1010-1:2010.

The protective conductor connection (PE) of a protection class | IMD shall be treated|a as
proteftive earth connection.

4.7 Climatic environmental conditions

IMDs|shall operate at least under the following climatic conditions:

and formation of ice,
— transport: class 2K3 according to |[EC 60721-3-2 , -25 °C to +70 °C

— storage: class 1K4 according to IEC 60721-3-1, -25 °C to +55 °C.

- oieration: class 3K5 according to IEC 60721-3-3 , -5 °C to +45 °C, except condengation

4.8 Mechanical requirements
4.8.1 General

Instead of the requirements of 4.10 of IEC 61557-1:2007 the requirements of 4.8.2 and 4.8.3
apply.

4.8.2 Product mechanical robustness

Requirements of Table 2 shall be tested as type-tests.
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Mechanical robustness, in
operation test

Standard and level

Test parameters

Other information

Behaviour to vibrations

IEC 60068-2-6
Test Fc

2 Hz to 13,2 Hz- amplitude
+1 mm

13,2 Hz to 100 Hz -
acceleration £ 0,7g.

For severe vibration
conditions such as e.g.
diesel engines, air
compressors etc.:

Duration in case of no
resonance condition 90 min
at 30 Hz

Duration at each resonance
frequency at which Q 22 is
recorded— 90 min

During the vibration test,
functional tests are to be

2,0 Hz to 25,0 Hz -
amplitude + 1,6 mm

25,0 Hz to 100 Hz —
acceleration + 49

NOTE More severe
conditions may exist for
example on exhaust
manifolds of diesel engines
especially for medium and
high speed engines. Values
may be required to befin
these cases 40 Hz t0

2 000 Hz — acceleration

+ 10,0 g at 600 £C,(duration
90 min)

carried out

Tests to be carried out|in
three mutually,
perpendicular planes

It is recammended as
guidanee that Q does rjot
exceed 5

Where sweep test is to|be
carried out instead of the
discrete frequency testland
a number of resonant
frequencies are detectg¢d
close to each other,
duration of the test is tp be
120 min. Sweep over g
restricted frequency rapge
between 0,8 and 1,2 tiqes
the critical frequencies|can
be used where appropijiate.

NOTE Critical frequency is
a frequency at which the
equipment being testedd may
exhibit:

— malfunction and/or
performance deteriofation

— mechanical resonanges
and/or other respongde
effects occur, e.g. chatter

Behayiour to shocks IEC 60068-2-27 10 gn/ 11 ms, 3 pulses
Test Ea
4.8.3 IP protection class requirements

The manufacturer shall document equipment IP protection class according to IEC 60529 The
minimum/requirements are given in Table 3, which specifies minimum IP requirements for the

different kind IMD of housings:
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Table 3 — Minimum IP requirements for IMDs

Kind of IMD Front panel Housing,
except front panel
Fixed installed IMD IP 40 IP 2X

panel mounted devices.

Fixed installed IMD IP 40 IP 2X

modular devices snapped on DIN
rails within distribution panel.

Fixed installed IMD IP 2X IP 2X

housipg devices snapped on DIN
rails within distribution panel.

Portaple IMD IP 40 IP 40

5 Marking and operating instructions

5.1 Marking

Different to the marking in Clause 5 of IEC 61557-1:2007, thé following information shall be
proviged on the IMD:

— type of IT system to be monitored (if the IMD is desighed for a specific type of IT sygtem);
of

— type of the IMD marked with a pictogram according to Table 4.

- nIminaI system voltage U, or range of the nominal voltage U;

- n

Uk

5

minal value of the rated supply voltage:Ug or working range of the rated supply vqltage

- nthinaI frequency f,, of the rated-supply voltage Ug or working range of frequencigs for
thle rated supply voltage Ug;

— thie serial number on the outside of the device and, if this is not possible, inside the device.
— specified response value\R}, or minimum and maximum specified response value R,
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Table 4 — Pictograms for marking the type of IMD

Type of IMD Corresponding pictogram
AC IMD
DC IMD
AC/DC IMD

Operating instructions

operating instructions: shall include the following information in addition tq the

ements given in 5.2°of IEC 61557-1:2007:

internal impedance Z; of the measuring circuit as a function of the nominal frequency

pgak value ©f-the measuring voltage U, in accordance with 4.4.5,
internal_d.e resistance R; of the measuring circuit,

Ds—w S cHe , A 3 r the
connection of an external warning device including rated voltage and current, rated
insulation voltage and explanation of the interface function. For contact circuits, data shall
reference to IEC 61810-2 or IEC 60947-5-1 and IEC 60947-5-4.

information that insulation monitoring devices shall not be connected in parallel (e.g. when
systems are coupled) or, if necessary, information on the interaction between IMDs when
they are connected in parallel:

wiring diagram when this is not marked on the devices in accordance with 5.1,

information relating to the effects of the system leakage capacitances C, on the response
value and the response time and the permissible maximum value of the system leakage
capacitance,

extraneous d.c. voltage (Ufg) of any polarity that can be applied continuously to the
insulation monitoring device without damaging it,
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The fests according to Clause 6 of IEC 61557-1:2007 and the tests detailed in- 672 an

test voltage according to 6.2.13,
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conformity to the relevant EMC standards,

the range of specified response values where the relative percentage uncertainty is higher

than that required in 4.4.3, if applicable,

IP protection class according to 4.8.3,

when IMDs include facilities for indicating the value of the insulation resistance R;, the
relative percentage uncertainty shall be stated by the manufacturer according to 4.4.7.

Tests

General

shall pe performed.

d 6.3

6.2 | Type tests
6.2.1 General
Operation within the climatic environmental conditions according to Table 5 and Table 6|shall
be verified.
Table 5 — Reference conditions fordtests in operation
Climatic characteristics Basic Level / Test specification
standard Class
In operation tests
Expoged to the cold IEC 60068-2-1 Ad —-5° C; 96 h; insulation tests
Expoged to dry heat IEC 60068-2+2 Bd +45° C; 96 h; insulation tests

Table 6 — Reference conditions for storage tests (product not powered)

Cllimatic characteristics Basic Level / Test specification
standard Class
Expoged to the cold IEC 60068-2-1 Ab -25°C; 96 h
Expoged to dry heat IEC 60068-2-2 Bb +70° C; 96 h

6.2.

Resp
nominal voltage U, and of the rated supply voltage Ug.

2 Test of response values

bnsé values shall be tested at the lowest and at the highest value of the spe

cified

For this test the insulation resistance Rg shall be simulated as follows:

For the different IMD types, the insulation resistance Rg shall be simulated as follows:

single pole (from each phase of U, in turn to earth);

for type AC IMDs: from the a.c. conductors to earth,

symmetrically (same resistor from all phases of U, to earth).

for type DC IMDs: from the d.c. conductors to earth in turn.

for type AC/DC IMDs: from the a.c. conductors and from the d.c. conductors to earth in
turn,
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The test set-up shall be able to accommodate slow, continuous or fine step changes in the
simulated insulation resistance Rg as well as an additional connection of symmetrical leakage
capacitances. Capacitors with a tolerance limit of 10 % maximum shall be used for simulating
system leakage capacitances Cg. The insulation resistance Rg of the capacitances shall not
negatively influence the measurement. During testing, the test resistance shall be reduced
slowly, starting from high values, while observing the operation of the insulation monitoring
device. The insulation resistances Rg and intrinsic leakage capacitances presented by the test
circuit shall be taken into account when determining the response value.

When the IMD is provided with a continuously variable specified response value, or digital
setting without mechanical switches, the compliance with the requirements of 4.4.2, 4.4.3 and
4.4 Arstatbetested—at—=—mimmumrof—fivepoints—of the—settmyg—Tange—Thistest—stall be
perfofmed at the end points as well as at approximately evenly distributed points in thelsgtting
rangq. This also applies to setting facilities without a switch.

If the| specified response value can be set by means of a mechanical switch;,each step|shall
be tested. The initial test shall be performed without any system leakage, Capacitances in
circuit whilst the test resistance is reduced so slowly that the steady-state response valug can
be fopnd.

If thef measuring method is affected by the magnitude of the system leakage capacitance C,,
a tes't shall be carried out by means of an insertion of capaecitors, in steps, to detefmine
whether the limits of 4.4.3 are met over the range of system.feakage capacitance stated by
the manufacturer. The relative percentage uncertainty shall’be determined.

The ipsulation warning functions according to 4.2.2 shall be tested.

6.2.3 Test of response time ¢,,

The fpllowing tests shall be performed:

With p symmetrical system leakage capacitance C, of 1 uF and at the nominal system vqltage
U, tjte insulation resistance Rg shall be suddenly reduced from nearly infinity to 50 % of the
mininpum response value R,,, and-the delay to the operation of the insulation warning shpll be
measjured. The compliance with the requirements of 4.4.4 shall be tested.

For slystem leakage capacitances above 1 pF, the same test shall be performed, but with the
maximum system leakage capacitance which is specified by the manufacturer.

6.2.4 Test of,peak value of the measuring voltage U,

A peak voltage measurement shall be used to test whether the requirements given in|4.4.5
are njet, The internal resistance of the voltage measuring instrument shall be at least 20 fimes
the internal d.c. resistance R; of the IMD measuring circuit.

The uncertainty of the voltage measuring instrument shall not exceed 5 % under reference
conditions.

6.2.5 Test of the peak value of the measuring current I,

A peak current measurement shall be used to test whether the requirements given for the
measuring current in 4.4.5 are met. The current measuring instrument shall have an internal
resistance below 5 % of the internal resistance R; of the insulation monitoring device (IMD).
The uncertainty of the current measuring instrument shall not exceed 5 % under reference
conditions.
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6.2.6

Test of internal d.c. resistance R; and internal impedance Z;

6.2.6.1 General

The following tests shall be used to test whether the requirements given in 4.4.6 are met.
These tests shall be performed with or without rated supply voltage Ug and an appropriate
measuring voltage shall be applied between the interconnected system terminals and the
earth terminal. The uncertainty limit of the measuring devices shall not exceed 5 % under
reference conditions.

6.2.6.2 Test of internal impedance Z;

For determining the internal impedance Z; in accordance with 4.4.6, an impedance meas
voltage source with nominal system voltage U, shall be used. The frequency of the /meas
voltage source shall be identical to the nominal system frequency f,,; the distortion factor

be bg
IMD

The i
curre

6.2.6

For d
have
perm

low 5 %. The internal resistance of the measuring instrument shall be below 10 ¢

uring
uring
shall
. For

vith a designated range of nominal frequencies f,, the internal impedance Z; shall be
measjured at the lowest and at the highest nominal frequency f,,.

nternal impedance Z; shall be calculated from the peak-to-peak value Iop of the res
ht by using the following equation:

2:4/2-
Zi: fUn

pp

3 Test of internal d.c. resistance R;

etermining the internal d.c. resistance R; injaccordance with 4.4.6, the d.c. voltage
a magnitude in the order of the nominal,;system voltage U,, but shall not excee
ssible maximum extraneous d.c. voltage Ugy. The internal resistance R; of the meas

voltage source shall be below 10 Q.

The i
equa

6.2.7

Wher
test g
the m

hternal d.c. resistance R; is calculated from the resulting current / by using the foll
ion:

U,
Rl = In

( n SUfg)

Test of facilities for indicating the insulation resistance R¢

IMDs are’fitted with facilities for indicating the values of the insulation resistance
hall be carried out to check whether the relative percentage uncertainty limits stat
anufacturer in accordance with 4.4.7 are met.

ulting

shall
d the
uring

bwing

Re, @
ed by

6.2.8

Test of effecti f the test devi

The internal test function and the external test function, if provided, shall be tested for correct
operation and compliance with the requirements given in 4.2.3.

6.2.9

Test of permanently admissible nominal voltage U,

The requirements of 4.4.8 shall be tested.

6.2.10 Test of permanently admissible extraneous d.c. voltage Uz

The requirements of 4.4.9 shall be tested for type AC IMDs.
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Test of supply voltage Us

The requirements of 4.4.10 shall be tested.

6.2.12 Test of optional functions

If provided the additional optional functions of the IMD shall be tested.

6.2.12.1

The requirements of 4.3.4 shall be validated by the following tests:

- inkerconnect two different IT systems with two IMD one at each system,

— si

mulate an insulation resistance Rg at the interconnected IT system.

One ¢r all of the IMDs shall respond as specified. None of the IMDs shall erroneously res

6.2.1
The 1|

— si

— si

The |

6.2.1
The 1|

— si

— si

The r|

6.2.1

The
Anne

6.2.1

The H

P.

2 Test of the local transformer monitoring warning (LTMW)

equirements of 4.3.2 shall be validated by the following tests:

mulate overload current of the transformer,

mulate over-temperature of the transformer.

D

p

cal transformer warning function shall respond as<specified.

.3 Test of the remote transformer monitoring warning (RTMW)

equirements of 4.3.3 shall be validated bysthe following tests:

mulate overload current of the transformer,

mulate over-temperature of the transformer.

emote transformer warning function shall respond as specified.

B

Voltage tests

oltage tests of insulation monitoring devices shall be performed in accordance

x F of IEC 61010-1:2010 taking into account the requirements of 4.6.

1 Test of electromagnetic compatibility (EMC)

6.2.1

p

MC tesis shall be performed in accordance with 4.5.

Inspection of the marking and operating instructions

The requirements of Clause 5 shall be checked.

6.2.16 Mechanical tests

6.2.16.1 Shock and vibration test

Shock and vibration tests shall be performed to verify the requirements of 4.8.2.

6.2.16.2 Test of the IP requirements

The requirements of 4.8.3 shall be verified by visual inspection.

2014

Test of the performance of the remote enabling/disabling command (REDC)

pond.

with
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6.3
6.3.1

Routi

Routine tests
General

ne tests shall be performed on each IMD.

If by technical failure analysis and/or statistical analysis during the series production a low
failure rate can be verified, routine tests can be limited to sampling tests instead of full
production tests. All routine tests should be carried out either during the manufacturing
process or at the end.

6.3.2

Routi

In thi

—Testof response vatues

he tests of the relative percentage uncertainty of the response values shall be(perfg

5 test the following conditions apply:

— rdom temperature (23 + 3) °C at 1,0 times U,, and 1,0 times Ug or the“lowest and hi

rgted value of U, and Ug for a device with several rated voltages @r.with a range of

voltages;

— at

— af each step for devices with stepwise adjustment of the-response sensitivity.

Durin

The i

6.3.3

The i

g this test, the limits shall be reduced to such a’degree that the requirements are m
nsulation warning function according to 4.2°2:2 and 4.2.2.3 shall be tested.

Test of effectiveness of the test\function

hternal test device and the exterhal test device, if provided, shall be tested for ¢

operdtion and compliance with therequirements.

6.3.4

Test of facility for indicating the insulation resistance Rf

When, in accordance with ‘4.4.7, the IMD comprises facilities for indicating the insu
resisfance Rg, a test ghall be carried out to determine if the relative percentage uncer

limits

6.3.5

Volta
unde

6.3.6

stated by the manufacturer are met.

Voltagetests

pe tests for IMDs shall be performed in accordance with Annex F of IEC 61010-1
consideration of 4.6.2.

rmed.

ghest
rated

a minimum of three settings including the minimum, the maximum and at a point |n the
cgnter of the setting of the response sensitivity for devices-with continuously adjug
regsponse sensitivity;

table

brrect

ation
tainty

2010

Compliance with tests of 6.3

The compliance with the tests of 6.3 should be recorded.

7 Overview of requirements and tests for IMDs

Table 7 gives an overview of the requirements and tests that shall be performed for IMDs.
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Characteristics Requirements Type tests Routine tests
Types of IMD 4.2 6.2 Not applicable
Specified response values Ry, 4.41 6.2.2 6.3.2
System leakage capacitance Cg 4.4.2 6.2.2,6.2.3 Not applicable
Insulation warning function 4.2.2 6.2.2 6.3.2
Test function 4.2.3 6.2.8 6.3.3
Relative percentage uncertainty 4.4.3 6.2.7 Not applicable
Response time 5, 4.4.4 6.2.3 Not applicaljle
Measpring voltage U, and measuring 6.2.4 Not applicaljle
curreft /o, 4.4.5

6.2.5

!nternal resistance R; and internal 446 6.2.6 Not applicaljle
impedance Z;
Ind!cetion of the value of the insulation 447 6.2.7 6.3.4
resistance Rg
Permanently admissible nominal voltage Uy, 4.4.8 6.2:9 Not applicaljle
Permganently admissible extraneous d.c. 4.4.9 6.2.10 Not applicaljle
voltagde Ufg
Supply voltage Ug 4.4.10 6.2.11 Not applicaljle
Proteftion class and PE connection 4.6.3 Not applicable Not applicaljle
Optiopal functions provided by IMD 4.3 6.2.12 Not applicaljle
Clearpnce and creepage distances 4.6,2 6.2.13 6.3.5
EMC 45 6.2.14 Not applicaljle
Climattic environmental conditions 4.7 6.1, 6.2 Not applicaljle
Mechgnical requirements 4.8 6.2.16 Not applicaljle
Markihg and operating instructions Clause 5 6.2.15 Not applicable
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A1

Annex A
(normative)

Medical insulation monitoring devices (MED-IMD)

Scope and object

This annex specifies the requirements for insulation monitoring devices (MED-IMD) which
permanently monitor the insulation resistance to earth of unearthed medical a.c. IT systems in

group2medical locations according to 710413 1 5 of IEC 60364-7-710:2002

The i

and subclauses of the main text of this standard, as indicated.

A.2

A.21
In ad
A.2.2
The f
-ty
-ty

If the
deted
with i

To cd

A.2.3

A.2.3

The f
the re

The i

nformation and requirements specified herein replace or supplement the relevant clg

Requirements

General

Jition to Clause 4, the requirements or modifications detailed,in A.2.2 to A.2.5 apply|

Types of MED-IMDs
bllowing types of MED-IMDs can be used in medi€alIT systems:

pe AC MED-IMD for pure a.c. medical IT systems,

IT system includes galvanically @connected d.c. circuits, the device shall be ak

quirements of 4.2. as detailed in A.2.3.

hsulation warning indication shall take place at the latest when the insulation resis

t insulation resistances Rg within-the entire IT system, as specified in this standard,

hsulation faults on the d.c. side_(type AC/DC IMD).

ver all types of connected.devices, it is recommended to use type AC/DC MED-IMDs.
Mandatory functions provided by MED-IMD

1 General

bllowing mandatory functions shall be provided by a MED-IMD in addition to or inste

uses

pe AC/DC MED-IMD for medical a.c. IT systems with directly connected rectifiers apd for
plre d.c. IT systems and for d.c. IT systems with directly connected a.c. inverters.

le to
even

ad of

ance

Rgh
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For MED-IMDs with adjustable response value the lowest setting shall be = 50 kQ.

A.2.3

.2 Local insulation warning (LIW)

\dard.

This function shall include the measurement of the insulation resistance Rg of an IT system
including symmetrical and asymmetrical components, an assessment of this resistance Rf
and a local warning.

For each medical IT system, an acoustic and visual alarm system incorporating the following
components shall be arranged at a suitable place, so that it can be permanently monitored
(audible and visual signals) by the medical staff:

- a

green signal lamp to indicate normal operation;
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— a yellow signal lamp which lights when the warning indication of the insulation monitoring
device takes place. It shall not be possible for this light to be cancelled or disconnected;

— an audible alarm which sounds, when the minimum value set for the insulation resistance
Rg is reached. This audible alarm may have provisions to be silenced under alarm
conditions;

— the yellow signal and the audible alarm shall be cancelled on removal of the fault and
when normal condition is restored.

A.2.3.3 Remote insulation warning (RIW)

This function shall include the measurement of the insulation resistance Ry of an IT system

including symmetrical and asymmetrical components, an assessment of this resistance

warn

The warning output shall be reported remotely with an output signal.

ing output.

hnd a

A relay contact output or an electronic switching output or a communication protocol can be

used

to report the insulation warning remotely.

For each medical IT system, an acoustic and visual alarm system{(external of the MED-|MD),
incorporating the following components, shall be arranged at 4 suitable place, so that it can
be pgrmanently monitored (audible and visual signals) by thesmedical staff:

— ajfgreen signal lamp to indicate normal operation;

— alyellow signal lamp which lights when the warning,indication of the insulation monitoring
dIvice takes place. It shall not be possible for this.light to be cancelled or disconnectéd;

— am audible alarm which sounds, when the migimum value set for the insulation resisfance
Rt is reached. This audible alarm may.thave provisions to be silenced under glarm
canditions;

— thle yellow signal and the audible.alarm shall be cancelled on removal of the fault and
when normal condition is restored.

A.2.314 Indication of the interruption to the system to be monitored

An indication of the loss ©f)the connection to the system to be monitored and of the

conngction between the IMD and earth shall be provided.

NOTE| The monitoring fGnction is no longer ensured as a consequence of the loss of the connection of the |MD to

the sygstem to be monitored or to earth.

A.2.3l5 Information about the value of the insulation resistance

The MEDAIMD shall provide information about the value of the insulation resistance.

The i

rormation can be proviaed in 1orm o1 a meter, a display or Via data communication.

A.2.4 Performance requirements

A.2.4.1 Specified response value R,

The specified response value of a MED-IMD shall be

— permanently set as a fixed value of 50 kQ; or

— adjustable within a response range but with a lowest value of 50 kQ. When the specified
response value R, of the MED-IMD is adjustable, it shall be designed in such a way that it

is

impossible to modify the settings, except by the use of a key, a tool or a password.

Adjustable response values can be continuously or stepwise adjustable values.
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A.2.4.2 Response time 7,

The response time 1,, shall be below 5 s for an insulation resistance Rg of 25 kQ (50 % of
50 kQ), if suddenly applied.

The alarm off-time clearing the fault shall be below 5s for an insulation resistance Rf
suddenly rising from 25 kQ to 10 MQ.

Response and alarm-off times shall be adhered to for a system leakage capacitance up to
0,5 uF.

If thg system leakage capacitance in the medical IT system is higher than 0,5 pH, the
respgnse time 7, can be longer than 5 s.

For NIED-IMDs, which perform an automatic, periodic self-test for the purposé-of functional
safety, the response time ¢,,, can be extended during self-testing.

If the[IMD includes means for the indication of loss of the connection té-earth or to the system
to be|monitored, the response time for this function can be longer as.defined in this clause.

The fesponse time for the indication of loss of the connecfion shall be indicated in the
operdting instructions.

A.2.4.3 Measuring voltage U, and measuring current I,

The measuring voltage U, shall not be greater than 25 V peak.
The measuring current I, shall not be greater.than 1 mA peak, even under fault conditior}s.
Measfuring current I, is designated as injected current in IEC 60364-7-710.

A.2.44 Internal impedance (Z;)

The g.c. internal impedance Z shall be at least 100 kQ.

A.2.5 Electromagnetic compatibility (EMC)
The EMC requirements according to IEC 61326-2-4 are applicable.

Radigted and-eonducted emissions shall be tested according to Table A.2.

A.3 | Marking and operating instructions

In addition to the information of Clause 5, the following information shall be provided on the
MED-IMD.

MED-IMDs shall be marked with the pictogram according to Figure A.1 and in addition with
the pictogram for the respective type of IMD according to 5.1, Table 4.

If the MED-IMD is designed to fulfil requirements of Annex B, operating instructions according
to Clause B.3 should be provided.
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A.4 | Tests

A.4.1 General

In adgition to Clause 6, the tests detailed in Clause A.4 and A.5 shall beperformed.

A.4.2 Type tests
A.4.21

The tests of 6.2.4 and 6.2.5 shall be performed with the requirements of A.2.4

A.4.2.2
monitored

Figure A.1 — Pictogram for marking a MED-IMD

Test of the maximum value of the measuring yvoltage U, and of the
measuring current I,

Test of the function of the indication of the interruption to the system to be

The ipdication that the earth connection_is lost and that the connection to the system fo be
monifored is lost shall be tested.

An alarm shall take place, if the“FE connection or the connection to the system or all
conngctions together are disconhected.

A.5 | Overview of requirements and tests for MED-IMDs

Tablg A.1 gives an . overview of the additional requirements and tests applicable to MED-[MDs.

Tabldg A.2 gives an overview of the emission tests required for MED-IMDs.

T1b|e A1 — Summary of additional requirements and tests applicable to MED-IMDs

Characteristic Requirements Type tests Routine tests

Specified response value R, A.2.4.1 6.2.2 6.3.2

Response time 7, A.2.4.2 6.2.3 Not applicable
Measuring voltage U, A.24.3 A.4.2.1 Not applicable
Measuring current 7| A.24.3 A4.21 Not applicable
Internal impedance Z, A.2.4.4 A.2.4.4 Not applicable
Insulation warning A.2.3.2,A.2.3.3 A.2.3.2,A.2.3.3 A.2.3.2,A.2.3.3
EMC immunity tests A.2.5 A.2.5 Not applicable
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Table A.2 — Emission test for MED-IMDs

Test No. Access Test Specification Class Comment Basic
standard
1 Complete Radiated 30 MHz to 230 MHz B At rated CISPR 11
device disturbance 230 MHz to voltage
emission 1 000 MHz
2 Supply Conducted 150 kHz to 30 MHz B At rated CISPR 11
connections disturbance voltage
and main emission
connections
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Annex B
(informative)

Monitoring of overload current and over-temperature

B.1 Scope and object

This annex specifies optional requirements for devices designed for monitoring overload
current and temperature rise of the medical IT transformer according to 710.413.1.5 of
IEC 60364-7-710:2002

Theseg functions can be incorporated in MED-IMDs as an option.

The information and requirements specified here replace or supplement the relevant clauses
and gubclauses of the main text of this standard, as indicated.

B.2 | Requirements

B.2.1 General

The following functions should be provided for monitoring of overload current and |over-
temperature.

B.2.2 Local transformer monitoring warning (LTMW) and/or remote transformer
monitoring warning (RTMW)

LTMW and RTMW include monitoring of overload current and over-temperature.

The warning should be issued as local\transformer monitoring warning (LTMW) or as rgmote
transformer monitoring warning (RTMW) or as both LTMW and RTMW.

In addition to 4.3.2 and 4.3.3, thefollowing requirements should be considered.

B.2.3 Monitoring of overload current

The warning indication”should take place at the latest when the load current exceeds the
rated|output current of the transformer.

It is lecommended that the response value for load current monitoring is adjustable and the
trip vplue-can be set below the rated output current of the transformer, to take into acfount
individual‘'safety margins.

It is also recommended to have an indication if the connection to the load current sensor is
open or short circuited.

The r.m.s. value of the load current should be measured at least with a crest factor of 2.

B.2.4 Monitoring of over-temperature of the IT system transformer

The warning indication should take place, if the temperature sensitive device (bimetal, PTC or
similar) in the isolating transformer for the supply of medical locations signals over-
temperature.

It is also recommended to have an indication if the connection to the load current sensor is
open or short circuited.
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It is also recommended to have an indication if the connection to the over-temperature sensor
is open.

B.3 Operating instructions

In addition to 5.2, the following information should be provided in the operating instructions:

— specified response value or range of specified response values for load current monitoring;

— type of external load current sensor; relative percentage uncertainty of load current
measurement;

— type of temperature-sensitive device according to IEC 60691 in the isolating transformer
for the supply of medical locations that can be connected;

— rgsponse time for overload current and temperature rise alarm as well as for leonngction
alarm for these functions.

B.4 | Tests

B.4.1 General

The fpllowing tests in addition to those according to IEC 61557-1-should be performed.

B.4.2 Test of overload current and over-temperature.monitoring

The tfip value for overload current indication, indicatedvby the manufacturer, should be tpsted
by simulation of the respective load current.

The ¢ver temperature alarm should be tested<by the simulation of over temperature through
the rgspective temperature-sensitive device (bimetal, PTC or similar).
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Annex C
(normative)

Insulation monitoring devices for photovoltaic systems (PV-IMD)

Scope and object

2014

This annex specifies requirements for insulation monitoring devices that continuously monitor

the in

sulation resistance R to earth of unearthed photovoltaic IT systems.
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taking into account their specific conditions.
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NOTE

mains.

hformation and requirements of this annex replace or supplement the relevant cla
and qubclauses of this standard as indicated.

equirements of Clause 4, Clause 5 and Clause 6 apply for PV-IMDs and in additio

ifcuit topology,

The unearthed photovoltaic IT system consists of the PV array with PV modules that generate d.c.
rrent, the inverter that converts d.c. to a.c. and the transformer that connects the a.c. part of the PV

Requirements for PV-IMDs for PV installations

General

ing requirements apply.

IDs shall be capable of monitoring the insulation resistance R of these installg

1 The value of system leakage capacitance C depends on the following influence factors:
wer of the PV system,
Chnology of modules,

vironmental conditions,

y or night,

ing,

hkage capacitance insSide the inverter(s),

er leakage capacitances.

rements made.on several sites show that the system leakage capacitance values C_ do not exceed 5

n favourable: conditions (e.g. during the day), and do not exceed 150 nF/kW peak in less favg
ons (e.g.\early mornings, in frost conditions).

2 {Msually the measured insulation resistance R is: 2 1 kQ in less favourable conditions in PV syst

oltage
ystem

uses

n the

tions

nF/kW
urable

ems of

about
conditi

I MW peak and is = 100 kQ in less favourable conditions in PV systems of about 100 kWpeak. In favg

urable

ons R is between 10 times and hundred times the value in less favourable conditions.

The insulation resistance depends on the following influence factors:

— power of the PV system,

— technology of modules,

— environmental conditions,

—  circuit topology,

— day or night,
— aging.

NOTE

3 Other specific conditions in PV systems are:

— different grounding conditions of the PV modules,

— d.c. voltage at the PV array,

— a.c. voltage at the output of the inverter,
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— high and dynamic voltage fluctuations of the monitored IT systems by shading of the PV system.

When PV-IMDs are used in combination with equipment for insulation fault location (IFLS)
according to IEC 61557-9, parts of the IFLS functionality can be integrated in the PV-IMD.

PV-IMDs shall give a warning if the insulation resistance R between the PV system and earth
falls below a predetermined level.

C.2.2 Types of PV-IMDs

The PV-IMD shall be of type AC/DC or of type DC depending on the type of converter.

The PV-IMD shall be capable of monitoring the insulation resistance Rg of PV instaligtions
including symmetric and asymmetric allocation of the insulation resistance Rg-and gjve a
warning if the insulation resistance Ry between the PV installation and earth~falls below a
predgtermined value.

The |measuring principle of the PV-IMD shall be capable of monitoring the insu|ation
resisfance R when the PV-IMD is connected to the DC side or to the AC) side.

C.2.3 Mandatory functions provided by PV-IMDs

C.2.311 Local insulation monitoring warning (LIW) and‘remote insulation monitofing
warning (RIW)

PV-INIDs shall provide means for local insulation monitoring warning and for remote insujation

warning.

Alternpatively to RIW according to 4.2.2.3 the_temote output can be used to signal the actual
measljuring value.

NOTE| In this case the measuring value will be\processed further in the external PV data management system.
C.2.3.2 Test function

The requirements of 4.2.3 and in addition the following apply.

PV-INID shall implement-ah automatic self-test function. The automatic self-test shall perform
the tests according to.4.2.3 in appropriate time intervals. If a failure is detected during the
self-tgst, a warning indication shall be made:

— o the devicé;and/or

— ag electronic signal for remote indication.

NOTE| PV systems are generally not continuously supervised during operation by personnel onsite. The autpmatic
self-teS+-eHthe-RVHAD-s—par-eithe-automatic-supervisionand-dat GHisHion-ofthe-entire-RVW-cystem-

St StoaRa-aata—aeagtiSitt

C.24 Performance requirements
C.2.41 Specified response values R,

The response values of PV-IMDs shall be adjustable. The adjustment range shall be specified
by the manufacturer. The adjustments shall not allow their modification without a tool, a key
or a password.

C.24.2 System leakage capacitance C,

The PV-IMD shall be capable of monitoring the insulation resistance Rg under consideration of
the system leakage capacitance C, which has been designated by the manufacturer.
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The PV-IMD shall not switch to the alarm state under no-fault conditions under the
fluctuations of the system leakage capacitance C, during the operation of the PV system.

NOTE 1 Usually, the fault free insulation resistance R is relatively low in large PV installations with high system
leakage capacitance and is high in small PV installations with low system leakage capacitance.

NOTE 2 During the time of operation, the system leakage capacitance C, of PV systems generally can widely but
slowly fluctuate.

C.243 Permanently admissible nominal voltage U, and characteristics of the d.c.
PV system voltage

Un A
100 %

90 0/0 /

N

O deecafleamanie ottt adlinsnalee e suladeduiecacalaacaaleas

20 40 60 80 1

NOTE| The dynamic referenee\characteristics represent the fluctuations of the d.c. voltage of the PV array [during
the pefiod of start up in the’'morning and shut down in the evening.

Figure C.1.—~ Dynamic reference characteristics of d.c. PV system voltage

The PV-IMD.shall not switch to the alarm state under no fault conditions under the vqltage
changes of the reference characteristic of Figure C.1.

[ AWASE W T 1 1 n 1 1 4 4 1 ) £ 1 4 H H
The V=TIVID oTidiT UPTT Al TTUTTIAITy UTTUTT T VUTLadytT LlTdllycos UT LHNT TTITTTTIVT blldldblb’llstlcs

of Figure C.1:

— It shall not switch to alarm state under no fault conditions.
— It shall not switch to no-alarm state under fault conditions.

— It shall detect an insulation fault within the specified response time and switch to alarm
state.

— It shall switch to no-alarm state when the alarm disappears.
C.3 Marking and operating instructions

C.3.1 Marking

The requirements of 5.1 and the following apply.
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