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INTERNATIONAL ELECTROTECHNICAL COMMISSION

1)

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-34: Particular requirements for motor-compressors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fof' s
aII natlonal electrotechnlcal commlttees (IEC Nat|ona| Commlttees) The

andardization comprising

this end and in addltlon to other activities, IEC publishes International 2 i pegifications,
Technical Reports, Publicly Available Specmcatlons (PAS) and Guijdes ! € “IEC

governmental organizations liaising with the IEC also partnmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof provide
assessment serw i
services carried out by i

Publica
Attentlo

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights: IEC shalil not be held responsible for identifying any or all such patent rights.

This“consolidated version of the official IEC Standard and its amendments has been prepared
for user convenience.

IEC 60335-2-34 edition 5.2 contains the fifth edition (2012-05) [documents 61C/508/FDIS and
61C/517/RVD], its amendment 1 (2015-05) [documents 61C/597/FDIS and 61C/603/RVD] and its
corrigendum (2015-06), and its amendment 2 (2016-11) [documents 61C/686/FDIS and 61C/691/
RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendments 1 and 2. Additions and deletions are displayed in red, with deletions
being struck through. A separate Final version with all changes accepted is available in this
publication.
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This part of International Standard IEC 60335 has been prepared by subcommittee 61C:
Safety of refrigeration appliances for household and commercial use, of IEC technical
committee 61: Safety of household and similar electrical appliances.

The principal changes in this edition as compared with the fourth edition of IEC 60335-2-34
are as follows (minor changes are not listed):

— some notes have been deleted or converted to normative text (1, 6.103, 19.14, 22.7,
Figure 101);
— manufacturer must declare the type of motor protection used (5.102, 6.104);

— tests to fault-test motor-compressors incorporating electronic uits introduced

(19.11.2, AA.5);
— application of the EMP tests clarified (19.11.4);
— testing of contactors and relays associated with motor-compres

— tables 101 and 102 updated and corrected;
— running overload test conditions extended (AA.1, AA.2, X¥

IEC 60335-1 and its

When a particular subglatse\ 0 i mentioned in this part 2, that subclause applies
as far as is reas ) ' bates "addition", "modification" or "replacement”,
the relevant text i d accordingly.

— additional anes are lettered AA, BB, etc.

NOTE 3 The following priit types are used:
— requirements: inYfoman type;

— testispecifications: in italic type;
— _-notes: in smaller roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.

A list of all parts of the IEC 60335 series, under the general title Household and similar
electrical appliances — Safety, can be found on the IEC website.
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publieation in
which to make products in accordance with the new requirements and to equip themselvg onducting~hew or
revised tests.

—  22.7: Different test pressures are used (Japan, USA).

The contents of the corrigendun of Jun 20175\@\5 n nc@ied iq this copy.

IMPORTANT - The 'colour inside' logo on t verpage of this publication indicates
that it contains colours which \are ( cansidered to be useful for the correct
understanding of its cms d therefore print this document using a

colour printer.
N

@@V
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
Ir_\rr'\\/ieir'\ne is_entrusted to apprnprintnly qnalifind and nyparinnr\nd persons

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

This standard takes into account the requirements of IEC 60364 as far as-possible~so' that
there is compatibility with the wiring rules when the appliance is co

mains. However, national wiring rules may differ.

far as is reasonable. If applicable, the influence of one furcti
account.

in Part 1, Part 1 applies.

NOTE 1 This means that the techmcal com i

This standard is a product famlly stadar

d deali i
s covering the same subject.

example, in the caseg , gui surfaces on many appliances, generic standards, such as
ISO 13732-1 for hot’s S g W0 addition to Part 1 or part 2 standards.
v'of this standard will not necessarily be considered to

ciples of the standard if, when examined and tested, it is found to
have other features that N the Tevel of safety covered by these requirements.

in the requj A\ is» standard may be examined and tested according to the intent of
iT™found to be substantially equivalent, may be considered to comply

If testing of the motor-compressor includes testing in accordance with Annex AA,
temperatures of the motor -compressor Wlndlngs housmg and other parts related to the

measured when the complete appllance |n WhICh the motor compressor is used is tested

These requirements apply to sealed (hermetic and semi-hermetic type) motor-compressors
with their associated starting, cooling capacity control and protection systems, tested
separately under the most severe conditions of the refrigerating system operation which,
within reasonable limits, could occur in the applications for which they are used.
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In particular, the construction detail inspection and locked-rotor testing may be done
separately on the motor-compressor, thereby eliminating the need for inspection and testing
when the motor-compressor is applied to many different appliances and factory-built
assemblies.

Operational tests may also be conducted on the motor-compressor separately in certain
circumstances. The specification for this type testing is provided in Annex AA. However, the
tests of the existing standards relevant to the given kind of application, such as IEC 60335-2-
24 and IEC 60335-2-40, may need to be conducted on the final application and used as the
final determination of acceptability.

@%
S
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

1 Scope

This clause of Part 1 is replaced by the following.

being not more than 250 V for single-phase motor-co
motor-compressors.

This standard also covers

— multi-speed motor-compressors,
be set to different values;

— refrigerators, food freez

— air-conditioners, electric| heg
— commercial disperising
— factory-built ass ies

This standard he requirements of standards relevant to the particular
appliance in<whi mpressor is used. However, if the motor-compressor type
used complies with™his\ standard, the tests for the motor-compressor specified in the
particul ard may not need to be made in the particular appliance or
ompressor control system is associated with the particular
appliance cont m, additional tests may be necessary on the final appliance.

So far as.is practical, this standard deals with the common hazards presented by motor-
compressors used in appliances which are encountered by all persons in and around the
home./However, it does not in general take into account

<" the use of appliances by young children or infirm persons without supervision;

— playing with the appliances by young children.

NOTE 102 Attention is drawn to the fact that

— for motor-compressors intended to be used in appliances in vehicles or on board ships, additional require-

ments may De necessary,

— in many countries, additional requirements are specified by the national health authorities, the national
authorities responsible for the protection of labour and similar authorities.

NOTE 103 This standard does not apply to

— motor-compressors designed exclusively for industrial purposes;
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— motor-compressors used in appliances intended to be used in locations where special conditions prevail, such
as the presence of a corrosive or explosive atmosphere (dust, vapour or gas).

NOTE 104 If motor-compressors for refrigerant R-744 used in appliances with a transcritical refrigeration

&~ ; l bl Ll : L ol ; o 4l I : : L L !
SYySteNT arc cquP PO WItT presSSure reiteT aevVICeS T COMMpPIance WitT the TeqUiTrenIeTtS 10T tTeST UeVICTS 1S CITCCTRTU

during the tests on the final appliance.
2 Normative references
This clause of Part 1 is applicable, except as follows.

Addition:

IEC 60079-15:2010, Explosive atmospheres — Part 15: Equipment
protection “n”

by type of

3.101
motor-compressor
appliance consisting of

3.102
housing
sealed enclosure the motor-compressor, which contains the compressor mechanism and
the motor, ‘and which is subjected to refrigerant pressures

3.103

thermal motor-protector

automatic control, built-in or fitted on a motor-compressor, that is specifically intended to
protect the motor-compressor against over-heating due to running overload and failure to
start

Note 1 to entry: This control carries motor-compressor current and is sensitive to one or both of the following:

— motor-compressor temperature;

— motor-compressor current.

Note 2 to entry: The control is capable of being reset (either manually or automatically) when its temperature falls
to the reset value.
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3.104

motor-compressor protection system

thermal motor protector and associated components, if any, or protective electronic
circuit fully or partly separate or integrated into the motor-compressor control system and

WRICh 1S Specifically intended to protect the motor-compressor against over-neating due to
running overload or failure to start

Note 1 to entry: The control carries motor-compressor current and is sensitive to one or both of the following:
— motor-compressor temperature;

— motor-compressor current.

3.105

motor-compressor control system
system comprising one or more electrical or electronic components,
that provides at least one of the following:

— motor-compressor starting control functions;

— motor-compressor cooling capacity control functions

3.106

starting relay
electrically operated control device intended for i
compressor and used within the motor-compre
phase motor-compressors

3.107

application category
back pressure relative to the evapora
compressor operates

o

Note 1 to entry: For the p
relative to the evaporation t

— low back pres
-15 °C;

where the vapeur and liquid states of the refrigerant can coexist in thermodynamic equilibrium

3.109
design pressure
gaugetpressure that has been assigned to a transcritical refrigeration system

Note 1 to entry: It is specified for the high pressure side of a refrigeration system.

3110

pressure relief device

pressure sensing device, intended to reduce pressure automatically when pressures within
the refrigeration system exceed the preset pressure of the device

Note 1 to entry: This device has no provisions for setting by the end user.

3.111
two-stage motor-compressor
motor-compressor comprising two compressors and one motor in a single housing
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4 General requirement

This clause of Part 1 is applicable.

5 General conditions for the tests
This clause of Part 1 is applicable, except as follows.

5.2 Addition:

At least one additional sample is required for the tests of clause 19, however further samples
may also be provided or are needed.

For the test of 22.7, two samples of the housing are required.

5.7 Replacement:

Tests are carried out in an ambient temperature of 20 °C

5.8.2 Addition:

the highest voltage.

5.10 Addition:

to the test sample, ch
be provided with the

run capacitor ang
rotor shall have o@

e + chemical formula;

s refrigerant number;

b) for a blended refrigerant, at least one of the following:

chemical name and nominal proportion of each of the components;

chemical formula and nominal proportion of each of the components;

refrigerant number and nominal proportion of each of the components;

Py rafricerant nuumbaor of tho rofricaerant hlend-
FOHHgeraRt—AHtHoe+—o+tHe+FeHgeanto+eHas

— types and quantity of oil to be used if the test samples which use oil are not already
charged;

— application category or application categories for motor-compressors classified as
being tested with Annex AA;

— whether a supply cord can be connected directly to terminals on the motor-compressor;
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— for motor-compressors intended for appliances with a transcritical refrigeration
system, the test pressure for the high pressure side if higher than the minimum test
pressure.

STtt—Replacement:

For motor-compressors which can be used in appliances where the supply cord is
connected directly to terminals on the motor-compressor, the test sample shall be provided
with a supply cord.

NOTE 101 Any additional samples required for testing need not be provided with a supply cord.

5.101 Motor-compressors, including those with crank-case heaters, ape
operated appliances.

5.102 With regard to 6.104, protective devices other than the { c ¢
shall be disabled during the tests of Annex AA and Clause 19. ] ctivedevices
are declared, each shall be tested independently.

an incorporated or associated

Motor-compressors—is ot ih™an ingcorporated or associated electronic circuit are
classified as beit \

\] m 0 54‘._‘$}~‘

cooling capacjty;-independently of any input sensors that are only provided as part of the final

application:

NOTE .Motor-compressors classified as being tested without Annex AA and their protection system or control
systefyif any, are normally subjected to a heating test as a complete system in the final application in accordance
with" the appropriate appliance standard.

Compliance is checked by

— the tests of this standard including the tests in Annex AA, for motor-compressors tested
with Annex AA;

— the tests of this standard but not including the tests in Annex AA, for motor-compressors

tested without Annex AA.

6.102 Motor compressors are classified as being

— intended for direct connection of the appliance supply cord to the motor-compressor
terminals, or
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— not intended for direct connection of the appliance supply cord to the motor-compressor
terminals.

NOTE 1 Motor-compressors can in both cases be delivered with or without the external components necessary

for connection of the supply cord
Y

NOTE 2 Motor-compressors intended for direct connection of the appliance supply cord to their terminals can
also be used without the supply cord being connected directly to their terminals.

NOTE 3 If the motor-compressor is used without the relevant components or with components different from

those specified by the manufacturer, additional testing in accordance with the appropriate appliance standard can
be necessary.

Compliance is checked by inspection and by the relevant tests.

6.103 Motor-compressors are classified as being protected by
circuits or not being protected by protective electronic circuits.

thermal motor protector, impedance protec j or a
combination of the above.

6.105 Motor-compressor i i pd \& in a

7 Marking an
This clause of
7.1  Modifi
The rated pov t of rated current need not be marked.
Addition:

Motor-compressors suitable for use with a flammable refrigerant shall be marked with
symbol ISO 7010 W021.

7.5 Not applicable.

7.6 Addition:

Symbol ISO 7010 W021 Warning; flammable materials
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7.7 Not applicable.

7.12 Not applicable, except 7.12.1 which is applicable.

7.13 Not applicable.

7.101 Refrigerants that can be used with the motor-compressor shall be listed in the
instructions.

Compliance is checked by inspection.

8 Protection against access to live parts

This clause of Part 1 is applicable.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is not applicable. &
11 Heating

This clause of Part 1 i

NOTE 101 For mo@

12 Void

13 Leakagg cu actric strength at operating temperature

This cla@ applicable, except 13.3 as required by 19.104.

13.3 Additien:
In Table 4, add the following to table footnote a:

The.test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is taken
as\the rated voltage.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance
This clause of Part 1 is applicable, except as follows.

15.3 Addition:
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NOTE 101 Motor-compressors with glass-insulated terminals and without any external control devices,
protectors or other components need not be tested.

16 Leakage current and electric strength

This clause of Part 1 is applicable except as follows.

16.3 In Table 7 add the following to table footnote a:

The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is taken
as the rated voltage.

17 Overload protection of transformers and associated circuit

This clause of Part 1 is applicable.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

19.1 Modification:

of 19.14, 19.15, 19.101, 19.102, 19.103 and,
of 6.101, to the tests specified in Annex AA.

additionally, if so :qu
Motor-compressours < | lectronic circuits are also subjected to the tests of
19.11 and 19.12.

Only one abng

of 19.11 and 19.12 is checked as described in 19.13. Compliance
.102 and 19.103 is checked as described in 19.104. Compliance
with the tes & A js checked as described in Annex AA.

19.2 t0o 19110 Not applicable.
19.11:2 Addition:

For simulation of the fault conditions, a motor-compressor—incorporating—an with its
incorporated or associated electronic circuit is connected to the substitute refrigeration
circuit of Figure AA.1 and operated under the conditions given in Clause AA.5. The

condensing-temperature—applied-being-5-Klowerthan conditions applied are the step prior to
that which caused the-motor-compressor protective-electroniccirecuit device to operate or
+thao

motor-compressortostall-duringthe tests ef Glase AAS—m—————————————————————————
19.11.3 Replacement:

If the motor-compressor is classified as being protected by a protective electronic circuit
and if this protective electronic circuit operates to ensure compliance with Clause 19 and
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Annex AA, the tests of 19.101, 19.102, 19.103 and Annex AA are repeated with a single fault
simulated, as indicated in a) to g) of 19.11.2.

However, the test of Annex AA_is not repeated if during the test of Annex AA, for motor-

compressors classified as being tested with Annex AA, the motor-compressor protection
system did not operate. The test of Annex AA is also not repeated on motor-compressors
that are classified as being tested without Annex AA.

19.11.4 Addition:

If the tests have to be carried out, they shall be carried out in the end product application.

NOTE 101 The application of these tests in this part 2 is not mandatory since they a ductedxin the end

product application.

19.13 Addition:

device.

19.14 Replacement:

Any relay or contactor whiet ¢ in order to ensure that the motor-compressor is
energized for n otherwise operate in normal use is not short-
circuited.

The test is only pexformed on motor-compressors classified as being tested with Annex AA.

NOTE 1 “\For motor-compressors not classified as being tested with Annex AA, this test will be performed on the
final product.

NOTE 2 If the motor-compressor has several modes of operation, the tests are carried out with the motor-
compressor operating in each mode, if necessary.

19.101 The motor-compressor and motor-compressor protection system, together with
all their associated components which operate under locked-rotor conditions, are connected
in the circuit shown in Figure 101 and supplied with rated voltage as specified in 5.8.2.

NOTE 1 The associated components which comply with the requirements in Clause 24 are not evaluated by this
test.

For motor-compressors with a non-self-resetting thermal motor-compressor protection
system, the motor-compressor is operated until a sufficient number of operations have been
made to ensure that continuous automatic recycling does not occur. The number of operations
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should, however, not be less than three and should be performed as rapidly as possible with a
minimum delay of 6 s.

A longer off time is permitted if a_delay feature longer than 6 s is part of the protection

system or control system.

All electromechnical components of the protection system shall be tested individually for
50 operations in total with the motor-compressor or with a load corresponding to the actual
motor-compressor or a higher load.

For motor-compressors with a self-resetting motor-compressor protection system,. the
motor-compressor protection system is allowed to cycle continuou for a period of
15 days or for at least 2 000 cycles, whichever is the longer.

, the test is to be continued until the
over a period of three consecutive days

occurs first;

— the compone ; j the requirements of clause 24 using at least the

Motor-compres
designed forymore than one rated voltage are also tested at the lowest voltage for 3 h.

NOTE-4-A separate sample can be used for the test at the lowest voltage.

For’motor-compressors where the design of the protection system or control system is
such that the windings are de-energized permanently, the motor-compressor and motor-
compressor protection system (if any), together with all their associated components which
operate under locked-rotor conditions, are re-energized. This procedure is repeated as rapidly
as possible until 10 operations have been performed, with a minimum off time of 6 s. A longer
off time is permitted if a delay feature longer than 6 s is part of the protection system or

s L
cortrol-system:

If the motor-compressor is designed for more than one rated voltage, the test is performed
at all rated voltages.

If the motor-compressor is designed for a voltage range, the test is performed at the upper
and lower voltage limit.
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Motor-compressors without a motor-compressor protection system are left energized as
described above for 15 days. The housing temperature is recorded on the 12t and 15t days.
If during these three days, the temperature has not increased by more than 5 K, the test can
be terminated.

19.102 The test of 19.101 is repeated for one operation of a non-self-resetting motor-
compressor protection system or 3 h minimum for self-resetting motor-compressor
protection system under the following conditions:

— with start and run capacitors open-circuited one at a time;

— with start and run capacitors short-circuited one at a time, unless they have béeh
tested and shown to comply with the requirements for protection class P2 capacitors of
IEC 60252-1.

NOTE 1 The test with the capacitors open-circuited need not be conducted for mate
open-circuited capacitors remove the start winding from the circuits.

NOTE 3 This test can be performed on separate samples.

19.103 Three-phase motor-compressors and the
together with all their associated components
are connected in a circuit similar to tha

the residuadlcurrert dévice shown in Figure 101 shall not operate;

— the motor-compvréssor, its associated starting relay and motor-compressor protection
systemShall not emit flames, sparks or molten metal.

At theyconclusion of the tests of 19.101, 19.103 and the test of 19.102 that is carried out with
start and run capacitors open-circuited,

~ enclosures shall not have deformed to such an extent as to impair compliance with
clause 29;

— the motor-compressor protection system shall be able to operate;

— the motor-compressor shall withstand

o the leakage current test as specified in 16.2, the test voltage being applied between
the windings and the housing;

e the electric strength test of 13.3 of Part 1.

If the test of 19.102 is carried out with start and run capacitors short-circuited one at a time,
then at the conclusion of this test,
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— enclosures shall not have deformed to such an extent as to impair compliance with
Clause 29;

— the motor-compressor shall withstand

s Ile leakage current 1est as speciiied im 16.2, ihe test voltage being applied between
the windings and the housing;

e the electric strength test of 13.3 of Part 1;

— the motor-compressor protection system shall be able to operate or it shall remain
permanently open-circuited.

If the motor-compressor protection system remains permanently open-circuited, the test of
19.102 with start and run capacitors short-circuited shall be repeated /6 ree additional
samples and all three additional samples shall remain permanently ,Q suited at the
conclusion of the test.

19.105 Three-phase motor-compressors shall be ad
single-phase failure.

NOTE 1 Primary single-phase failure means that one of the three inte

supplying the motor-compressor is disconnected.

ingdines™tq the primary of the transformer

Compliance is checked by the following test.

delta-star connected transformer with
a line voltage ratio such that the output v . to the rated voltage of the motor-
compressor. The transformer is suppl ] Oltage such that the output voltage is
equal to the rated voltag . One phase of the supply to the input
windings of the transform 1 { so that maximum current flows in an
unprotected winding off tP

The test is cont@

However, motor-compressors with a self-resetting motor-compressor protection system
and designed for more than one rated voltage are tested at the highest voltage for 24 h and
at the Jowest voltage for 3 h.

NOTE 2 Separate samples can be used in testing motor-compressors designed for more than one rated
voltage, at each of their rated voltages.

During the test,

— the motor-compressor windings shall not be damaged;

— the motor-compressor and motor-compressor protection system shall not emit flames,
sparks or molten metal.

NOTE 3 Motor-compressor windings are considered damaged if the windings open circuit or if the motor-
compressor does not comply with the electric strength tests specifications. Motor-compressors with a self-
resetting motor-compressor protection system are also considered damaged if there is a change in the relative
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distribution of currents during the test, or if currents measured at the conclusion of the test vary by more than 5 %
from currents measured 3 h after the start of the test or on the first closure of the protective system following
these 3 h.

Immediately following this test, the motor-compressor shall withstand the electric strength

test of 16.3.

A three-phase motor-compressor is considered to meet the requirement for primary single-
phase failure protection without tests other than those specified in 19.101, 19.102 and 19.103,
if it is protected by one of the following devices:

— an overcurrent device, protecting each phase of its supply and which is provided with thé
motor-compressor or the rating of which is specified by the motor-compressor
manufacturer;

— a motor-compressor protection system, responsive to mgfox ¢ installed
symmetrically at the centre point of a star-connected moto < and which
simultaneously opens at least two windings;

— a motor-compressor protection system, located in in he motor-
compressor, which activates pilot duty contacts congrol the coil of
the motor-compressor supply contactor and which i fo ak least one of the
following:

e motor-compressor current,

e motor-compressor temperature,

20 Stability and mechanical hazard

This clause of Part 1 is applicable.

21 Mechanical stre

This clause of P@is ;

22 Constructign

This clause 6f Part\\is-a , except as follows.

22.5 Not applicable
22.7 «Replacement:
Housings shall withstand the pressure expected in normal use.
Compliance is checked by the following tests.

A housing which is exposed to high side pressure, including those in a motor-compressor

ncornorating a2 hvynacse valvug chall bg suubiogcted to a2 nressure eqaual to-
poefratHAg—<a S —SAGHP-S +O-8—+0—a-pProSStHHe-egta—to-

Ty o Ao A

— for-nen—transecritical subcritical refrigeration systems,—a—minimum—of other than those
using R-744, 3,5 times the saturated vapour pressure of the refrigerant at 70°C, the test
pressure being rounded up to the next 0,5 MPa (5 bar).

— for R-744 subcritical refrigeration systems, 3,5 times the saturated vapour pressure of the
refrigerant at 27 °C, rounded up to the next 0,5 MPa (5 bar).
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NOTE 101 Example of test pressure calculation for R-22 (subcritical):
Saturated vapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) = 2,89 MPa (28,9 bar)

Test pressure = 3,5 x 2,89 MPa (28,9 bar)

10,1 MPa (101 bar)

10,5 MPa (105 bar) when rounded up to the next 0,5 MPa (5 bar).

— for transcritical refrigeration systems, the highest of
e 3times the design pressure; or
e the test pressure declared by the manufacturer; or
o butnotless-than the-minimumn test pressure-asreguired specified jn Table 104.

Table 101 — Minimum high side tegt p

Refrigerant formulae Refrigeran ‘\}‘est pressure
"”"{b?'\ Pa  (bar)
Non-transeritical Subcritical /\& >
CCI,F, 6065 (6665)
CF3;CH,F 6;57,5 (8575)
CHCIF, 10,5 (105)
CH,F, 17,0 (170)
CH,CH,CH, 9,0 (90)
CF,CF=CH, R-1234yf 7,0 (70)
CF,CH=CHF Q R-1234ze 5,5 (55)
CH(CH,), R-600a 3,5 (35)
Co, R-744 23,5 (235)
by weight 73,8 % R-500 46;67,5 (46075)
by weight R-502 40,5 11,0 (485 110)
by weight44 9 ; R R-404A 16,6 12,5 (466 125)
by weight 50 9 R-507A 116 12,5 (416 125)
by weight 25-% \R-125~ 32 % R-134a + 23 % R-32 R-407C 40;5 11 (465 110)
by weight 50 % R-125 + 50 % R-32 R-410A 45,6 16,5 (450 165)
Transeritical
(o10)} R-744 42 (420)
NOTE The refrigerant test pressure data is based on NIST Reference Fluid Thermodynamic and Transport
Properties Database (REFPROP): Version 9.1.

In subcritical applications, a housing which is exposed only to low side pressure, including
those in a motor-compressor incorporating a bypass valve, shall be subjected to a test
pressure equal to
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— for subcritical applications, other than those using R-744, the higher of

e 5 times the saturated vapour pressure of the refrigerant at 20 °C rounded up to the
next 0,2 MPa (2 bar); or

v 7,5 MPa (25 barJ;

— for subcritical applications using R-744, 5 times the saturated vapour pressure of the
refrigerant at —6,5 °C rounded up to the next 0,2 MPa (2 bar).

In transcritical refrigeration systems, a housing which is exposed only to low side (
pressure shall be subjected to a test pressure that is equal to the highest of (1/
e 5 times the design pressure; or Q

e 5 times the saturated vapour pressure of the refrigerant at 20 °(
next 0,2 MPa (2 bar); or

e 2,5 MPa (25 bar);or
e the test pressure specified in Table 102.

Test pressure =5 x 0,81 MPa (8,1 bar)

= 4,05 MPa (40,5 bar)
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Table 102 — Minimum low side test pressures

Refrigerant formulae Refrigerant Test pressure

number
MPa (bar)

Non-transeritical Subcritical

CCI,F, R-12 2,5 (25 24)
CF4CH,F R-134a 2,5 (25 24)
CHCIF, R-22 4,2 (42)
CH,F, R-32 7.0 (70)
CH,CH,CH, R-290 (38)
CF,CF=CH, R-1234yf (28)
CF,CH=CHF R-1234ze

CH(CH,), R-600a

co, R-744

by weight 73,8 % R-12 + 26,2 % R-152a R-500 (29 30)
by weight 48,8 % R-22 + 51,2 % R-115 R-502 Q (45 46)
by weight 44 % R-125 + 52 % R-143a + 4 % R-134a | R-404 (50)

by weight 50 % R-125 + 50 % R-143a
by weight 25 % R-125 + 52 % R-134a + 23 %R-

(55 52)
6 > 4,0 (40)

7.06,8 (7068)

by weight 50 % R-125 + 50 % R-32

Transcritical

CO, 28;6 28,2 (286 282)

NOTE The refrigerant test pressureNdafa is basge onw Refepénce Fluid Thermodynamic and Transport
Properties Database (REFPROP). ershon %{

For two stage

housing is-considered to be exposed to high side pressure.

The test'shall be carried out on two samples. The test samples are filled with a liquid, such as
water, to exclude air and are connected in a hydraulic pump system. The pressure is raised
gradually until the required test pressure is reached. This pressure is maintained for 1 min
during which time the sample shall not leak except as indicated below.

Where gaskets are employed for sealing the housing of a semi-hermetic motor-
compressor, leakage at gaskets is not considered as a failure, provided the leakage occurs
at a pressure greater than 40 % of the required test pressure.

If a leakage occurs, the test has to be repeated on a sample specially prepared by the
manufacturer to avoid leakage at the gasket.

For a semi-hermetic motor-compressor employing a bypass valve which relieves high side
pressure into the low side at a predetermined pressure differential, the housing shall be
capable of withstanding the required test pressure even though leakage occurs at gaskets.
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NOTE 104 All pressures are gauge pressures.

22.9 Addition:

[ Insulating materials used within the housing shall be compatible with the refrigerant and oil | |
used.

For the types of refrigerant and types of oil for which the motor-compressor is intended toche
used, compliance of winding wire insulation shall be checked by the tests detailgd)in
Annex BB or motor-compressors that do not use oil by test 16 in IEC 60851-4 for resfstance

to refrigerants.

be checked by the tests detailed in Annex CC.

22.14 Not applicable.

22.21 Addition:

NOTE 101 The requirement is applicable only fo external’x e motor-compressor.

cfitical refrigeration system includes
e piping of the motor-compressor, there

22.101 Where a motor-compre
a pressure relief device(

NOTE The require@s : i ite installed by either the motor-compressor manufacturer or
the appliance manufactuge

23 Inteyne
This clause 0f is applicable, except as follows.

23.8 Addition:

NOTE 101 This does not apply to wiring inside the housing.
24 Components

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

24.1.4 Addition:

— starting relay 100 000
— self-resetting thermal motor-protectors for motor-compressors” 2 000
— non-self resetting thermal motor-protectors for motor-compressors 50

* 2 000 or the number of operations during the 15 day locked-rotor test of 19.101, whichever is the greater.
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24.101 In motor-compressors that employ flammable refrigerants, components that may
arc or spark during normal operation of the end product shall comply with the requirements
of IEC 60079-15, as modified by Annex DD, for group IlA gases or the refrigerant used. This
requirement is not applicable to components within the housing.

Compliance is checked by inspection and the appropriate tests of IEC 60079-15.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable, except as follows, only if so required by the classification
of 6.102.

25.1 Addition:

— a set of terminals allowing the connection of a supply cord.

25.7 Not applicable.

This clause of Part 1 is applicable, exc

27.1 Addition:

26 Terminals for external conductors
This clause of Part 1 is applicable only if so req b e(fss& ication of 6.102.
27 Provision for earthing

ept @o .

An earthing termjrial is xequirey
6.102 as being rid ek 1

compressor terming

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

29.9 Addition:

Except as specified in 29.1.1 and 29.1.4, clearances less than those specified in Table 16
are not allowed for basic insulation and functional insulation inside the housing.

For a rated voltage > 300 V and < 346 V the rated impulse voltage is for

— overvoltage category I: 2 500 V;
— overvoltage category Il: 4 000 V;
— overvoltage category IlI: 6 000 V.
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29.1.1 Addition:

Clearances inside the housing shall not be less than 1,0 mm for a rated impulse voltage of
1 500 V.

29.1.4 Addition:

Clearances inside the housing are reduced by 0,5 mm for rated impulse voltages of 2 500 V
or more. Between winding wires and winding leads for motors or thermal motor protectors;
no minimum clearance is specified.

29.2 Addition:

Pollution degree 1 applies inside the housing.

29.2.1 Modification:

Add the following to Note 2 in Table 17:
This does not apply to glass insulated terminals where corrosion fprotection R the glass.
29.2.4 Modification:
Add the following to Note 2 in Table 18:

This does not apply to glass insulated terminalg whe otion extends over the glass.

%os'n R

e minimum thickness for accessible parts of
eAfayer is for

29.3.4 Addition:

For a rated voltage
reinforced ins «@
— overvoltage Yo
— overvoltage

30 Resistance to heat and fire

This clause of Part 1 is applicable only to non-metallic and insulating materials which are
outsidethe housing except as follows.

80.2.2 Not applicable.

31 Resistance to rusting

This clause of Part 1 is applicable only to parts which are outside the housing.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is not applicable.
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Key

IEC 841/12

Supply

Housing

max. [, =30 mAr.m.s. ord.c. max. /, =30 mA
Motor-compressor protection system (external or in

Motor-compressor

9,

S
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Annexes

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

Annex C
(normative)

Ageing test on motors

This annex of Part 1 is not applicable.

Annex D
(normative)

Thermal motor prote :

This annex of Part 1 is not applicable. é i&
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Annex AA
(normative)

——————————————————————Runhing-overload-testsformotor-compressors

classified as tested with Annex AA

AA.1 Unless otherwise stated, the tests in this annex are only applied if the motor-
compressor is classified as being tested with Annex AA according to 6.101.

Excluding starting current, the maximum value of the current averaged oveg
is recorded. The interval between current measurements shall not exce
current is considered to be excluded if the first current measurement AS
1 min after starting.

any 5 minSperiod

NOTE 1 The current is recorded to aid in checking reproducibility of test resuts»

t the motor-
operating it in a

Before testing in accordance with this annex is started,
compressor is in working order by applying the test of
substitute refrigeration circuit

— under the conditions specified in Table AA.1 bt
— the maximum load — maximum cooking

| NOTE-4+ 2 For most
its corresponding effect &

imposed by a generaitclass ofa pIiances, with a calorimeter or substitute refrigeration circuit.

| NOTE-3 4 ©n\those igerator and freezer applications that employ additional cooling means, such as an
injection cooler or an oil cooler tube in the motor-compressor, to reduce the motor temperature in cases where
the temperature limits specified in Clause AA.2 would otherwise be exceeded, tests in the actual application can be
required;-as the exact effect of the additional cooling means may not be able to be simulated.

| NOTE-4 5 As the motor-compressor protection system is the motor temperature limiting device, measuring the
motor temperature at the ultimate trip point is all that is required to establish the maximum motor winding
temperature.

| NOTE-5 6 If the motor winding temperature of the motor-compressor does not exceed the maximum value
specified in Clause AA.3 and Clause AA.5 when tested in accordance with its application category as indicated in
Table AA.1, the motor-compressor/ motor-compressor protection system combination is considered as meeting
the requirements for motor winding temperatures in related standards, such as IEC 60335-2-11, IEC 60335-2-24,

IEC 60335-2-40, TEC 60335-2-75 and IEC 60335-2-89.

| NOTE-6 7 Fixed speed motor-compressors that are tested in accordance with Clauses AA.4 and AA.5 need only
be tested at the fixed speed since there are no minimum and maximum cooling conditions.
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AA.2 The motor-compressor including the motor-compressor protection system or
motor-compressor control system, if any, is connected to the substitute refrigeration circuit
of Figure AA.1 and operated under the appropriate conditions given in Table AA.1 for tests 1
and 2. However, for R-744 refrigerant intended for use in a transcritical refrigeration ‘

system, for all tests the maximum operating discharge pressure 1s 12 MPa and the return gas
temperature is +25 °C. The tests are continued until steady conditions are reached. If the ‘
motor-compressor cooling capacity is variable, the tests are carried out at maximum and
minimum cooling conditions.

NOTE 1 Special arrangements for the motor-compressor control system can be needed in order to obtain the
maximum value of the cooling capacity.

NOTE 2 Steady conditions are considered to be obtained when three successive readings of the temperature,
taken at approximately 10 min intervals, at the same point of any operating cycle, do not dj yJmore than1 K.
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NOTE 3 The tolerances on the temperatures in Table AA.1 are +2 K for the motor-compressor ambient
temperature, condensation and return gas temperatures, and +1 K for the evaporation temperature.

NOTE 4 For some motor compressors an |nject|on cooler or an oil cooler and air flow over the motor-

a foat
PpressSor-mantrattures

comP

NOTE 5 The evaporation and condensation temperatures relate to the corresponding saturated vapour pressures
of the refrigerant in use, and are measured by means of the pressure gauges as "suction" and "discharge"
respectively in Figure AA.1. For refrigerant blends, the saturated vapour pressure is taken as the pressure at the
dew point temperature.

NOTE 6 The return gas temperature is measured by means of a thermocouple, situated in the suction line at point
A as shown in Figure AA.1.

load on the\motor-
re rises given in

NOTE 7 The test is carried out at a 43 °C ambient temperature so as to produce an gue
compressor. It is not intended that this be the reference ambient temperature for the tg
Table 3 of Part 1.

During tests 1 and 2,

— the temperature rises are measured and shall not exceed v V6 the Table 3
of Part 1 reduced by 7 K;

— the motor-compressor protection system shall no
compressor from the supply;

During test 3, if
reduced in steps ©
steady conditions /s

NOTE 1
system is not adjusted dufng the test in an attempt to maintain the cooling capacity as it was when the test was
started.

In neither of these conditions shall the motor-compressor winding temperature exceed
160,°C-for motor-compressors with synthetic insulation and 150 °C for motor-compressors
with,cellulosic insulation.

NOTE 2 The resistance of the windings at the end of the test can be determined by taking resistance
measurements as soon as possible after switching off, and then at short intervals so that a curve of resistance
against time can be plotted for ascertaining the resistance at the instant of switching off.

If the motor-compressor is of the single-phase type with an internally mounted motor-compressor protection

system, the combined resistance of the main winding and start winding, in series, is used. If the motor-

compressor is of the three-phase type with an internally mounted motor-compressor protection system, it will
be necessary to first establish the trip point then re-run the test and measure the resistance after shut-down, just
prior to the motor-compressor protection system tripping. A continuous resistance recording technique may be
used if the temperatures correlate properly with those obtained by the shut-down resistance method.
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AA.4 The motor-compressor including the motor-compressor protection system and
motor-compressor control system, if any, is connected to the substitute refrigeration circuit
of Figure AA.1 and operated under the appropriate conditions given in Table AA.2-for-each-of
tests—4.—5—6—-and—7. However, for R-744 refrigerant intended for use in a transcritical

refrigeration system, for all tests the operatling discharge pressure Is 12 MPa and for test 4
the return gas temperature is +25 °C. The tests are continued until steady conditions are
reached.

@%
S
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During tests 4 and 5—-6-and-7,

— the temperature rises of the motor-compressor control system and the—protective
electronic—control _motor-compressor __protection _system _containing __electronic

components are measured and shall not exceed the values given in the Table 3 of Part 1,
reduced by 7 K;

— the—motor-compressor protective—electronic—circuit device shall not operate to
disconnect the motor-compressor from the supply;

— the temperature of the housing and the temperature of the accessible surfaces of
associated components shall not exceed 150 °C.

NOTE 1 Steady conditions are considered to be obtained when three successive readings_of the température,
taken at approximately 10 min intervals, at the same point of any operating cycle, do not differ by\pore than 1 K.

NOTE 2 The tolerances on the temperatures in Table AA.2 are +2 K for the

motor{compressor ambient

NOTE 4 The evaporation and condensation temperatures relate to th ndiggisaturated vapour pressures
of the refrlgerant in use, and are measured by means of the pre 2 i

A as shown in Figure AA.1.

NOTE 6 The test is carried out at a 43 °C ambie
compressor. It is not intended that this be the
Table 3 of Part 1.
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Starting from conditions defined in Table AA.2, increase the motor-compressor load by
applying the steps in sequence as indicated in Table AA.3 until steady conditions are reached
al' each step or until one of following conditions occurs:

— a protective device operates to disconnect the motor compressor from the supply,
— the motor-compressor stalls and steady conditions are reached.
7 it = winai 7] X

160 °C for motor-compressors with synthetic insulation and 150 °C for motor-compressors
with cellulosic insulation.
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Table AA.3 — Steps for increasing the load on the motor-compressor

Step Procedure

1la For other than R-744 transcritical refrigeration systems. increase the condensing

temperature to 70 °C

1b For R-744 transcritical refrigeration systems, increase the discharge pressure in
steps of approximately 0,05 MPa up to a discharge pressure of 13 MPa

2 Increase the evaporating temperature in steps of approximately 5 K for a
— LBP application category: up to 0 °C

—  MBP application category: up to +10 °C

— HBP application category: up to +20 °C

3 Increase the input voltage to the inverter in steps of approxi ately 6% of thedinput
voltage to the inverter at rated voltage, up to 1,12 tlmes e volta € to the
inverter at rated voltage

4 Starting from rated voltage, decrease the input volta to (nye W
approximately 5 % of the input voltage to the mv;/t‘e\t at tag

motor-compressor is of the three-phase led—motor-compressor protective
electroniccireuit device, it will be necessary o en re-run the test and measure the
resistance after shut-down, just prior to the-m ve—electronic—circuit device tripping. A

continuous re5|stance recordlng technlque may/be used if atures correlate properly with those obtained
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IEC 842/12

Key

1 Thermostat senso 8 Reclaim valve

2 Thermostaco water 9 Discharge pressure line

3 Cooling water 10 Discharge

4 Heat exchadger 11 Motor-compressor

5 i 12 Suction

6 ing 13 Suction line

7 i S rol 14 Pressure equalizing valve

NOTE 1 Point Aus the return gas temperature measuring point — approximately 300 mm from the housing.

NOTE 2_The complete substitute cooling system can be located in the temperature controlled room (see
Table AA\1) or, alternately, only the motor-compressor need be in this controlled ambient.

NQTE-3 Additional components, such as discharge line heaters or suction return gas heaters and coolers can be
added as needed, as long as the specified temperatures and conditions of Table AA.1 are maintained. A
replaceable filter dryer—may can be added between the discharge pressure gauge and the discharge pressure
control valve.

NOTE 4 For some motor-compressors, an additional means for reducing the motor temperature, such as an oil
cooler and air flow over the motor-compressor, can be required as recommended by the motor-compressor
manufacturer. The heat removal will be done in conformity with the motor-compressor manufacturer’s

£ mmandationc
SHHREe S+

Fe€ Reatort

NOTE 5 |In case an oil separator is required by the motor-compressor manufacturer, it can be incorporated in
the substitute cooling system, as recommended by the motor-compressor manufacturer.

Figure AA.1 — Substitute refrigeration circuit
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Annex BB
(normative)

NOTE CAUTION: Extreme care should be taken when conducting this test. There are elevated pressure levels
within the test vessels which are also under elevated ambient conditions. In addition, mixing of some chemicals
and/or lubricants followed by exposure to high temperatures could produce toxic fumes and/or materials.

BB.1 Testing of winding wire insulation shall be conducted on two sets of six representatPi:l/

samples as follows:
6085@008
Q’_‘?‘ he end

BB.2 The size of the test samples shall be the smallest al W (diameter)
intended for use on the motor-compressor.

a) Film-coated winding wire shall be prepared in accordance with 4.4.1 ¢
except that samples for the refrigerant and oil exposure shall not haxg
removed until after the refrigerant and oil exposure.

b) Other winding wires shall be straight lengths of wire.

test of 16.3 except that the applied voltage s K2 E e maximum working voltage
he test voltage is applied between the
conductors of the W|res The wmdmg wir sONst ithstand the application of the test

BB.5 The set of six § gr the refrigerant and oil exposure testing shall be
placed in test vessel( 2% el shall be provided with a pressure relief device.
Each test vesseQ p

not less than 150

ithin each test vessel so that all samples will remain partially
-oil-mixture throughout the duration of the test, including during the

vessSel shall then be re-sealed, evacuated and heated in accordance with

BB.7 Eaa@s}}est

Clause BB

Bi? Each test vessel shall then be charged with the refrigerant vapour in a manner which
not permit air to be introduced into the test vessel. The pressure of the refrigerant

other than transcritical R-744, which shall be at a pressure of not less than 7,3 MPa.

Oo
Qs&pour shall be any convenient pressure between 1,0 MPa and 2,4 MPa for any refrigerant

BB.9 The test samples shall be tested as detailed in Table BB.1. The time of heating shall
be divided into five equal heating periods. Each heating period is followed by a period without

heating. The period without heating shall be at a temperature of approximately 25 °C for 48 h.

BB.10 The time temperature heating cycle used for the test is selected by the manufacturer.
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Table BB.1 — Time temperature heating cycles

Heating temperature

Total heating time

Heating period

IEC 60335-2-34:2012+AMD1:2015
+AMD2:2016 CSV © IEC 2016

BB.11 Immediately after being exposed to the refrigerant and oil,

without breakdown

°C h h
140 1440 288

145 1080 216 C)%
150 720 144 ,\@

155 540 108 (19

160 360

175 240
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Annex CC
(normative)

NOTE 1 CAUTION: Extreme care should be taken when conducting this test. There are elevated pressure levels
within the test vessels which are also under elevated ambient conditions. In addition, mixing of some chemicals
and/or lubricants followed by exposure to high temperatures could produce toxic fumes and/or materials.

NOTE 2 Annex CC is not applicable to winding wire insulation. ‘(1/

CC.1 Testing of tie cords, insulating system materials or parts shall be conducted @vo
sets of six representative samples as follows: v
X

intended

a) Tie cords shall be at least 500 mm long and of the minimum no
for use on the motor-compressor.

b) Insulating system materials shall be of an amount approxim
motor-compressor and having an overall size so
conducted without flashover.

c) Parts such as an internal motor terminal assemb

electric strength test o
the maximum working

than 500 V.
CC.4 |If the parts ; b

ied voltage shall be not less than 125 % of
ich the materials are intended, but not less

a) insulating m g 3 bing or leads, the test electrodes shall be opposing
cylindrica i \ s diameter with edges rounded to a 1 mm radius;

NOTE Th an\be varfed from the size specified to accommodate testing of small parts.

b) tubing ctrodes shall be a copper conductor and spherical metal shot. The

O
and the&\ﬁds ted’into the tubing. The tubing and conductor shall be bent 180° over a
maner}\aving a diameter of not more than 10 mm. The metal shot shall be sized 2 mm
to 3. mm diameter. The tubing and conductor shall be inserted into the metal shot such
he test voltage is applied between the conductor within the tubing and the metal
t;

wrapped around the lead and centred on the lead length. The test voltage shall be applied

between the wire within the lead and the metal foil.

CC.5 The insulation or parts tested shall withstand the application of the test voltage
specified without breakdown.

CC.6 The six as-received sample tie cords shall be subjected to a breaking test as follows:

a) Tie cord breaking strength shall be determined by using constant rate of specimen
extension tensile testing machine. Clamping jaws, such as of the drum or capstan type to
prevent slippage or breakage of the tie cord, shall be used. The distance between the
contact points of the jaws shall be adjusted to 250 mm £10 mm.
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b) Tie cord samples shall be installed and aligned in the test machine jaws. The movable jaw
shall be operated at a speed of 300 mm/min +10 mm/min. If a sample breaks within
10 mm of the jaw contact point, the results shall be disregarded and another sample
tested.

CC.7 The average tie cord breaking strength shall be recorded.

CC.8 The set of six samples prepared for the refrigerant and oil exposure testing shall be
placed in test vessel(s) and each test vessel shall be provided with a pressure relief device.
Each test vessel shall then be sealed, evacuated to 100 um of mercury or less and heated

not less than 150 °C for at least 1 h. Q ’

NOTE A safety control other than a pressure relief device can be used if it serves thé
excessive pressure build-up within a test vessel.

no heat period.

CC.10 Each test vessel shall then be re-sealed, evacu
Clause CC.8.

CC.11 Each test vessel shall then be charged
does not permit air to be introduced A

temperature heating cycles

R
A S
He{inb\txpewre Total heating time Heating period
AN
NN N " "

4 NN 1440 288
45 1080 216

N )

‘\(.\k 50 720 144

"4

155 540 108
@ . 160 360 72
O 175 240 48

§C.14 Immediately after being exposed to the refrigerant and oil:

a) Tie cord samples shall be subjected to the breaking strength test in accordance with

Clause CC.6. Not less than five of the six tie cord samples exposed to refrigerant and oil
shall have a hrnaking efrnngfh of at least 80 % of the average as-received tie cord

N

C)c‘)

NO

breaking strength.

b) Other insulation samples shall be subjected to the strength test of 16.3 except that the
applied voltage shall be not less than 100 % of the maximum working voltage of the
circuit for which the materials are intended. The insulation or parts tested shall withstand
the application of the test voltage specified without breakdown.
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Annex DD
(normative)

Ala o H (19}
LA AVd 1]

Where within this standard reference is made to IEC 60079-15, the following clauses are

applicable.

16 General supplementary requirements for equipment producing arcs,

sparks or hot surfaces

Clause 16 is applicable.

17 Supplementary requirements for enclosed-break de

hot surfaces

Clause 19 is applicable

or restricted-breathing enclosures
ing arcs, sparks or hot surfaces
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requirements for tumble dryers

IEC 60335-2-24, Household and similar electrical appliances — Safety — Part 2-24: Particular
requirements for refrigerating appliances, ice-cream appliances and ice-makers

IEC 60335-2-40, Household and similar electrical appliances — Safety, ~Particular

requirements for electrical heat pumps, air-conditioners and dehumig

Qrporated or remote

Fluid Thermodynamic and Transport
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

1)

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-34: Particular requirements for motor-compressors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fof' s

8anga
aII natlonal electrotechnlcal commlttees (IEC Nat|ona| Commlttees) The f

dizatign comprising

this end and in addltlon to other activities, IEC publishes International 2 i pegifications,
Technical Reports, Publicly Available Specmcatlons (PAS) and Guijdes ! € “IEC

governmental organizations liaising with the IEC also partnmpate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts re that the technical content of IEC
Publications is accurate, IEC cannot be ) the way in which they are used or for any
misinterpretation by any end user.

the latter.

IEC itself does nof provide
assessment serw i
services carried out by i

Publica
Attentlo

Attention is draw possibility that some of the elements of this IEC Publication may be the subject of
patent rights: IEC shalil not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendments has been prepared
for_user convenience.

IEC 60335-2-34 edition 5.2 contains the fifth edition (2012-05) [documents 61C/508/FDIS and
61C/517/RVD], its amendment 1 (2015-05) [documents 61C/597/FDIS and 61C/603/RVD] and its
corrigendum (2015-06), and its amendment 2 (2016-11) [documents 61C/686/FDIS and 61C/691/
RVD].

This Final version does not show where the technical content is modified by amendments 1
and 2. A separate Redline version with all changes highlighted is available in this publication.
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This part of International Standard IEC 60335 has been prepared by subcommittee 61C:
Safety of refrigeration appliances for household and commercial use, of IEC technical
committee 61: Safety of household and similar electrical appliances.

The principal changes in this edition as compared with the fourth edition of IEC 60335-2-34
are as follows (minor changes are not listed):

— some notes have been deleted or converted to normative text (1, 6.103, 19.14, 22.7,
Figure 101);
— manufacturer must declare the type of motor protection used (5.102, 6.104);

— tests to fault-test motor-compressors incorporating electronic uits introduced

(19.11.2, AA.5);
— application of the EMP tests clarified (19.11.4);
— testing of contactors and relays associated with motor-compres

— tables 101 and 102 updated and corrected;
— running overload test conditions extended (AA.1, AA.2, X¥

IEC 60335-1 and its

When a particular subglatse\ 0 i mentioned in this part 2, that subclause applies
as far as is reas ) ' bates "addition", "modification" or "replacement”,
the relevant text i d accordingly.

— additional anes are lettered AA, BB, etc.

NOTE 3 The following prikt types are used:
— requirements: inYfoman type;

— testispecifications: in italic type;
— _-notes: in smaller roman type.

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the
associated noun are also in bold.

A list of all parts of the IEC 60335 series, under the general title Household and similar
electrical appliances — Safety, can be found on the IEC website.
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The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch” in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing
organizations may need a transitional period following publication of a new, amended or revised IEC publieation in
which to make products in accordance with the new requirements and to equip themselvg onducting~hew or
revised tests.

—  22.7: Different test pressures are used (Japan, USA).

The contents of the corrigendun of June 2017 have beef inclu

N 0)

IMPORTANT - The 'colour inside’' logo on t ovex page of this publication indicates
that it contains colours which (are —considered >o be useful for the correct
understanding of its ¢ seks d t ore print this document using a

ontents.
colour printer.
1N

@i\%@v
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
prn\/icinne is_entrusted to apprnprinfnly qnalifind and nyparinnr\nd persons

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions It also covers abnormal
situations that can be expected in practice and takes into account the way in which
electromagnetic phenomena can affect the safe operation of appliances.

This standard takes into account the requirements of IEC 60364 as far as-possible~so' that
there is compatibility with the wiring rules when the appliance is co

mains. However, national wiring rules may differ.

far as is reasonable. If applicable, the influence of one furcti
account.

in Part 1, Part 1 applies.

NOTE 1 This means that the technical comm

This standard is a product famlly stadar

d dealing Wi i
s covering the same subject.

NOTE 2 Horizontal and generic s zayd are not applicable since they have been taken into
consideration when developing te\g nd artlclar requirements for the IEC 60335 series of standards. For
example, in the caseg gui surfaces on many appliances, generic standards, such as
ISO 13732-1 for hot’s S 3 in addition to Part 1 or part 2 standards.

An appliance that ith-tr v'of this standard will not necessarily be considered to
comply with the safe ciples_of the standard if, when examined and tested, it is found to

have other fegtures that In theTevel of safety covered by these requirements.

in the requj A\ is» standard may be examined and tested according to the intent of
if~found to be substantially equivalent, may be considered to comply
with the standarad:

If testing® of the motor-compressor includes testing in accordance with Annex AA,
temperatures of the motor-compressor windings, housing and other parts related to the
motor-compressor, such as terminals, internal wiring and insulating materials, are not
measured when the complete appliance in which the motor-compressor is used is tested.

These requirements apply to sealed (hermetic and semi-hermetic type) motor-compressors
with their associated starting, cooling capacity control and protection systems, tested
separately under the most severe conditions of the refrigerating system operation which,

within raacanahla limite cauld acconir in tha annlinatinne far which thavy ara n1cad
WHHHHea-So g eH ST 6oUHao 66U RtHeapprHeatHoRSFTo W HHEH e Y 3HedSea-

In particular, the construction detail inspection and locked-rotor testing may be done
separately on the motor-compressor, thereby eliminating the need for inspection and testing
when the motor-compressor is applied to many different appliances and factory-built
assemblies.
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Operational tests may also be conducted on the motor-compressor separately in certain
circumstances. The specification for this type testing is provided in Annex AA. However, the
tests of the existing standards relevant to the given kind of application, such as IEC 60335-2-
24 and IEC 60335-2-40, may need to be conducted on the final application and used as the

final determination of acceptabllity.

@C@
S
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

1 Scope

This clause of Part 1 is replaced by the following.

compressors.

This standard also covers

— multi-speed motor-compressors,
be set to different values;

— refrigerators, food freez

— air-conditioners, electric/heg

— commercial disperising
— factory-built ass ies
he requirements of standards relevant to the particular

appliance in<whi mpressor is used. However, if the motor-compressor type
used complies with™his\ standard, the tests for the motor-compressor specified in the
particul ard may not need to be made in the particular appliance or
ompressor control system is associated with the particular
appliance cont m, additional tests may be necessary on the final appliance.

So far as.is practical, this standard deals with the common hazards presented by motor-
compressors used in appliances which are encountered by all persons in and around the
home.However, it does not in general take into account

<" the use of appliances by young children or infirm persons without supervision;

— playing with the appliances by young children.

NOTE 102 Attention is drawn to the fact that

— for motor-compressors intended to be used in appliances in vehicles or on board ships, additional require-

ments may De necessary,

— in many countries, additional requirements are specified by the national health authorities, the national
authorities responsible for the protection of labour and similar authorities.

NOTE 103 This standard does not apply to

— motor-compressors designed exclusively for industrial purposes;
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— motor-compressors used in appliances intended to be used in locations where special conditions prevail, such
as the presence of a corrosive or explosive atmosphere (dust, vapour or gas).

NOTE 104 If motor-compressors for refrigerant R-744 used in appliances with a transcritical refrigeration

&~ ; l bl Ll : L ol ; o 4l ! : . L 1 !
SYySteNT arc cquP PO WItT PpresSsSure reiteT aevVICeS T COMMpPIance WitT the TeqUiTreIeTtS 10T ST UeVICTS 1S CITCTREUT

during the tests on the final appliance.
2 Normative references
This clause of Part 1 is applicable, except as follows.

Addition:

IEC 60079-15:2010, Explosive atmospheres — Part 15: Equipment
protection “n”

by type of

3.101
motor-compressor
appliance consisting of

3.102
housing
sealed enclosure the motor-compressor, which contains the compressor mechanism and
the motor, ‘and which is subjected to refrigerant pressures

3.103

thermal motor-protector

automatic control, built-in or fitted on a motor-compressor, that is specifically intended to
protect the motor-compressor against over-heating due to running overload and failure to
start

Note 1 to entry: This control carries motor-compressor current and is sensitive to one or both of the following:

— motor-compressor temperature;

— motor-compressor current.

Note 2 to entry: The control is capable of being reset (either manually or automatically) when its temperature falls
to the reset value.
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3.104

motor-compressor protection system

thermal motor protector and associated components, if any, or protective electronic
circuit fully or partly separate or integrated into the motor-compressor control system and

WRICh 1S Specifically intended to protect the motor-compressor against over-neating due to
running overload or failure to start

Note 1 to entry: The control carries motor-compressor current and is sensitive to one or both of the following:
— motor-compressor temperature;

— motor-compressor current.

3.105

motor-compressor control system
system comprising one or more electrical or electronic components,
that provides at least one of the following:

— motor-compressor starting control functions;

— motor-compressor cooling capacity control functions

3.106

starting relay
electrically operated control device intended for i
compressor and used within the motor-compre
phase motor-compressors

3.107

application category
back pressure relative to the evapora
compressor operates

-

evaporation temperature range from -35°C to

Note 1 to entry: For the p
relative to the evaporation t

- low back p re
-15 °C;

—  medium back press ABP): vaporation temperature range from —20 °C to 0 °C;

— high back pressufe (KB poration temperature range from -5 °C to +15 °C.

3.108

transcritical g

refrigerafion where the pressure in the high pressure side is above the pressure

where the vapouyg‘ahd tiqujd states of the refrigerant can coexist in thermodynamic equilibrium

3.109
design pressure
gauge pressure that has been assigned to a transcritical refrigeration system

Note /1 to entry: It is specified for the high pressure side of a refrigeration system.

3110

pressure relief device

pressure sensing device, intended to reduce pressure automatically when pressures within
the refrigeration system exceed the preset pressure of the device

Note 1 to entry: This device has no provisions for setting by the end user.

3.111
two-stage motor-compressor
motor-compressor comprising two compressors and one motor in a single housing
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4 General requirement

This clause of Part 1 is applicable.

5 General conditions for the tests
This clause of Part 1 is applicable, except as follows.

5.2 Addition:

At least one additional sample is required for the tests of clause 19, however further samples
may also be provided or are needed.

For the test of 22.7, two samples of the housing are required.

5.7 Replacement:

Tests are carried out in an ambient temperature of 20 °C

5.8.2 Addition:

the highest voltage.

5.10 Addition:

to the test sample, ch
be provided with the

run capacitor ang
rotor shall have o@

e + chemical formula;

e refrigerant number;

b) for a blended refrigerant, at least one of the following:

chemical name and nominal proportion of each of the components;

chemical formula and nominal proportion of each of the components;

refrigerant number and nominal proportion of each of the components;

Py rafricerant nuumbaor of tho rofricaerant hlond-
FeHtgeraH-HHPDe—o+tAe-FeHtgoeraH—o+ehes

— types and quantity of oil to be used if the test samples which use oil are not already
charged;

— application category or application categories for motor-compressors classified as
being tested with Annex AA;

— whether a supply cord can be connected directly to terminals on the motor-compressor;
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— for motor-compressors intended for appliances with a transcritical refrigeration
system, the test pressure for the high pressure side if higher than the minimum test
pressure.

STtt—Replacement:

For motor-compressors which can be used in appliances where the supply cord is
connected directly to terminals on the motor-compressor, the test sample shall be provided
with a supply cord.

NOTE 101 Any additional samples required for testing need not be provided with a supply cord.

5.101 Motor-compressors, including those with crank-case heaters, ape tested asymotor-
operated appliances.

5.102 With regard to 6.104, protective devices other than the { c ¢
shall be disabled during the tests of Annex AA and Clause 19. ] ctivedevices
are declared, each shall be tested independently.

3 irate or associated electronic circuit are
without\/ .

Motor-compressors Wi i ed orassociated electronic circuit are classified as
being tested wit

Motor-compressg 5d” as being tested with Annex AA only if the motor-
compressor in e motor-compressor protection system or motor-
compressor any, can be configured to operate so as to deliver maximum
cooling capac ty, indg of any input sensors that are only provided as part of the final

system, if any,.are’/no
with the appropriate app

ally’ subjected to a heating test as a complete system in the final application in accordance
tance standard.

Compliance is checked by

— (_the tests of this standard including the tests in Annex AA, for motor-compressors tested
with Annex AA;

— the tests of this standard but not including the tests in Annex AA, for motor-compressors
tested without Annex AA.

6.102 Motor compressors are classified as being

— intended for direct connection of the appliance supply cord to the motor-compressor
terminals, or

— not intended for direct connection of the appliance supply cord to the motor-compressor
terminals.
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NOTE 1 Motor-compressors can in both cases be delivered with or without the external components necessary
for connection of the supply cord.

NOTE 2 Motor-compressors intended for direct connection of the appliance supply cord to their terminals can
also be used without the supply cord being connected directly to their terminals.

NOTE 3 If the motor-compressor is used without the relevant components or with components different from
those specified by the manufacturer, additional testing in accordance with the appropriate appliance standard can
be necessary.

Compliance is checked by inspection and by the relevant tests.

6.103 Motor-compressors are classified as being protected by protective electronic
circuits or not being protected by protective electronic circuits.

6.104 The motor-compressor manufacturer shall decld
thermal motor protector, impedance protection, '
combination of the above.

6.105 Motor-compressors using in a

transcritical refrigeration system or |

7 Marking and in
This clause of Pa
7.1 Modificatio

The rated
Addition:

Motor-compressors” suitable for use with a flammable refrigerant shall be marked with
symbol ISO 7010 W021.

7.5 Not applicable.

7.6 Addition:

® Symbol ISO 7010 W021 Warning; flammable materials
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7.7 Not applicable.

7.12 Not applicable, except 7.12.1 which is applicable.

7.13 Not applicable.

7.101 Refrigerants that can be used with the motor-compressor shall be listed in the
instructions.

Compliance is checked by inspection.

8 Protection against access to live parts

This clause of Part 1 is applicable.

9 Starting of motor-operated appliances

This clause of Part 1 is not applicable.

10 Power input and current

This clause of Part 1 is not applicable. &
11 Heating

This clause of Part 1 i

NOTE 101 For mo@

12 Void

13 Leakagg curre actric strength at operating temperature

This cla@ applicable, except 13.3 as required by 19.104.

13.3 Additieni:

In Table 4, add the following to table footnote a:

The.test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is taken
as\the rated voltage.

14 Transient overvoltages

This clause of Part 1 is applicable.

15 Moisture resistance
This clause of Part 1 is applicable, except as follows.

15.3 Addition:
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NOTE 101 Motor-compressors with glass-insulated terminals and without any external control devices,
protectors or other components need not be tested.

16 Leakage current and electric strength

This clause of Part 1 is applicable except as follows.

16.3 In Table 7 add the following to table footnote a:

The test voltage for 600 V multi-phase appliances is that specified for a working voltage > 250 V where U is taken
as the rated voltage.

17 Overload protection of transformers and associated circuit

This clause of Part 1 is applicable.

18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

19.1 Modification:

of 19.14, 19.15, 19.101, 19.102, 19.103 and,
of 6.101, to the tests specified in Annex AA.

additionally, if so :qu
Motor-compressours < | lectronic circuits are also subjected to the tests of
19.11 and 19.12.

Only one abng

of 19.11 and 19.12 is checked as described in 19.13. Compliance
.102 and 19.103 is checked as described in 19.104. Compliance
with the tes & 4 js checked as described in Annex AA.

19.2 to 1910 Not applicable.
19.11:2 Addition:

For simulation of the fault conditions, a motor-compressor with its incorporated or
associated electronic circuit is connected to the substitute refrigeration circuit of Figure AA.1
and operated under the conditions given in Clause AA.5. The conditions applied are the step
prior to that which caused the protective device to operate or the motor-compressor to stall
during the tests of Clause AA.5.

19.11.3 Replacement:

If the motor-compressor is classified as being protected by a protective electronic circuit
and if this protective electronic circuit operates to ensure compliance with Clause 19 and
Annex AA, the tests of 19.101, 19.102, 19.103 and Annex AA are repeated with a single fault
simulated, as indicated in a) to g) of 19.11.2.
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However, the test of Annex AA is not repeated if during the test of Annex AA, for motor-
compressors classified as being tested with Annex AA, the motor-compressor protection
system did not operate. The test of Annex AA is also not repeated on motor-compressors
that are classified as being tested without Annex AA.

19.11.4 Addition:

If the tests have to be carried out, they shall be carried out in the end product application.

NOTE 101 The application of these tests in this part 2 is not mandatory since they are conducted in the énd
product application.

19.13 Addition:

If the motor-compressor is intended to use flammable refrigerants, /g
19.11.2 and 19.11.3 any electrical component produced sparks or §
unless the component was an intentionally weak part or a pe
device.

19.14 Replacement:
If a relay or contactor with more than
the same time.

energized for normal usé
circuited.

If more than on
short-circuited in )

NOTE 1 For motgr-compressors not classified as being tested with Annex AA, this test will be performed on the
final product.

NOTE 2 If the motor-compressor has several modes of operation, the tests are carried out with the motor-
compressor operating in each mode, if necessary.

19101 The motor-compressor and motor-compressor protection system, together with
all'their associated components which operate under locked-rotor conditions, are connected
in the circuit shown in Figure 101 and supplied with rated voltage as specified in 5.8.2.

NOTE 1 The associated components which comply with the requirements in Clause 24 are not evaluated by this
test.

system, the motor-compressor is operated until a sufficient number of operations have been
made to ensure that continuous automatic recycling does not occur. The number of operations
should, however, not be less than three and should be performed as rapidly as possible with a
minimum delay of 6 s.
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A longer off time is permitted if a delay feature longer than 6 s is part of the protection
system or control system.

All electromechnical components of the protection system shall be tested individually for

50 operations in total with the motor-compressor or with a load corresponding to the actual
motor-compressor or a higher load.

For motor-compressors with a self-resetting motor-compressor protection system, the
motor-compressor protection system is allowed to cycle continuously for a period of
15 days or for at least 2 000 cycles, whichever is the longer.

Motor-compressors without a motor-compressor protection system and-anly protected by
the impedance of the windings, are connected in the circuit shown in Figyre 104 and.supplied

tested at the highest voltage.

At the conclusion of the first 72 h of the locked-rotor test, the
to the electric strength test as specified in 16.3.

For motor-compressors with a self-resetting mo MNP S gction system, if
2 000 cycles of the protection system have not b ) e end of the 15-day
eriod, the test may be terminated provided the fg
— the housing temperature is recorded\on dgys. If, during this three day
period, the temperature has not in e an 5 K/ the test can be terminated. If

the temperature has increased by st is to be continued unt/l the
temperature has not increased by
occurs first;

— the components in
current and a pow

quirements of clause 24 using at least the
easured during the test.

NOTE 2 If a give @ S ,Self-resetting motor-compressor protection system combination is
intended for use with wefe igerant, only one 15 day test is required, the choice of the refrigerant being

odified, if necessary, to evaluate motor-compressor protection

elf-resetting motor-compressor protection system and
g rated voltage are also tested at the lowest voltage for 3 h.

For motor-compressors where the design of the protection system or control system is
such that the windings are de-energized permanently, the motor-compressor and motor-
conipressor protection system (if any), together with all their associated components which
operate under locked-rotor conditions, are re-energized. This procedure is repeated as rapidly
as'possible until 10 operations have been performed, with a minimum off time of 6 s. A longer
off time is permitted if a delay feature longer than 6 s is part of the protection system or
control system.

If the motor-compressor is designed for more than one rated voltage, the test is performed

4 LL faal L£
at anrTatcuvurnayvco.

If the motor-compressor is designed for a voltage range, the test is performed at the upper
and lower voltage limit.

Motor-compressors without a motor-compressor protection system are left energized as
described above for 15 days. The housing temperature is recorded on the 12t and 15t days.
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If during these three days, the temperature has not increased by more than 5 K, the test can
be terminated.

19.102 The test of 19.101 is repeated for one operation of a non-self-resetting motor-

compressor protection system or 3 h minimum for self-resetting motor-compressor
protection system under the following conditions:

— with start and run capacitors open-circuited one at a time;

— with start and run capacitors short-circuited one at a time, unless they have been
tested and shown to comply with the requirements for protection class P2 capacitorscof,
IEC 60252-1.

NOTE 1 The test with the capacitors open-circuited need not be conducted for motor{compressors¢where the

open-circuited capacitors remove the start winding from the circuits.

NOTE 2 For motor-compressors with a self-resetting motor-compressor prgtecti : hich are

modified for three-phase motor-compressors. r'rated voltage but with
one phase to the motor-compressor gr ) j

— for motor-compressors with a se < otorrcompressor protection system, for
3 h;

— for motor-compressors with al n

onssel, :
system, until the first operation of the - mpressor protection system.
or-compreSsor protection system for 3 h.

, Its associated starting relay and motor-compressor protection
system sha it flames, sparks or molten metal.

At the conctusion of the tests of 19.101, 19.103 and the test of 19.102 that is carried out with
start and.run capacitors open-circuited,

— (enclosures shall not have deformed to such an extent as to impair compliance with
clause 29;

— the motor-compressor protection system shall be able to operate;

— the motor-compressor shall withstand
e the le_ake_ige current test as specified in 16.2, the test voltage being applied between

-~ thewindirgsand-the-heusing:
e the electric strength test of 13.3 of Part 1.

If the test of 19.102 is carried out with start and run capacitors short-circuited one at a time,
then at the conclusion of this test,
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— enclosures shall not have deformed to such an extent as to impair compliance with
Clause 29;

— the motor-compressor shall withstand

s Ille leakage current test as speciiied im 16.2, e 1est voltage being applied between
the windings and the housing;

e the electric strength test of 13.3 of Part 1;

— the motor-compressor protection system shall be able to operate or it shall remain
permanently open-circuited.

If the motor-compressor protection system remains permanently open-circuited, the test of
19.102 with start and run capacitors short-circuited shall be repeated /6 ree additional
samples and all three additional samples shall remain permanently ,Q suited at the
conclusion of the test.

19.105 Three-phase motor-compressors shall be ad
single-phase failure.

NOTE 1 Primary single-phase failure means that one of the three inte

supplying the motor-compressor is disconnected.

ingdines™tq the primary of the transformer

Compliance is checked by the following test.

delta-star connected transformer with
a line voltage ratio such that the output v . to the rated voltage of the motor-
compressor. The transformer is suppl ] Oltage such that the output voltage is
equal to the rated voltag . One phase of the supply to the input
windings of the transform 1 { so that maximum current flows in an
unprotected winding off tP

The test is cont@

However, motor-compressors with a self-resetting motor-compressor protection system
and designed for more than one rated voltage are tested at the highest voltage for 24 h and
at the Jowest voltage for 3 h.

NOTE 2 Separate samples can be used in testing motor-compressors designed for more than one rated
voltage, at each of their rated voltages.

During the test,

— the motor-compressor windings shall not be damaged;

— the motor-compressor and motor-compressor protection system shall not emit flames,
sparks or molten metal.

NOTE 3 Motor-compressor windings are considered damaged if the windings open circuit or if the motor-
compressor does not comply with the electric strength tests specifications. Motor-compressors with a self-
resetting motor-compressor protection system are also considered damaged if there is a change in the relative
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distribution of currents during the test, or if currents measured at the conclusion of the test vary by more than 5 %
from currents measured 3 h after the start of the test or on the first closure of the protective system following
these 3 h.

Immediately following this test, the motor-compressor shall withstand the electric strength

test of 16.3.

A three-phase motor-compressor is considered to meet the requirement for primary single-
phase failure protection without tests other than those specified in 19.101, 19.102 and 19.103,
if it is protected by one of the following devices:

— an overcurrent device, protecting each phase of its supply and which is provided with thé
motor-compressor or the rating of which is specified by the motor-compressor
manufacturer;

— a motor-compressor protection system, responsive to mgfox ¢ installed
symmetrically at the centre point of a star-connected moto < and which
simultaneously opens at least two windings;

— a motor-compressor protection system, located in in he motor-
compressor, which activates pilot duty contacts congrol the coil of
the motor-compressor supply contactor and which i we(to ah least one of the
following:

e motor-compressor current,

e motor-compressor temperature,

20 Stability and mechanical hazard

This clause of Part 1 is applicable.

21 Mechanical stre

This clause of P@is ;

22 Constructign

This clause 6f Part\\is-a , except as follows.

22.5 Not applicable
22.7 «Replacement:
Housings shall withstand the pressure expected in normal use.
Compliance is checked by the following tests.

A housing which is exposed to high side pressure, including those in a motor-compressor

ncorporating a bvnass valvg shall bg subiocted to a2 nressure eaual to-
HHGOporatga-HpasSYae,—SHIHB6-S tegtoa-presstHe—oeqgteito-

Ao A

— for subcritical refrigeration systems, other than those using R-744, 3,5 times the saturated
vapour pressure of the refrigerant at 70°C, the test pressure being rounded up to the next
0,5 MPa (5 bar).

— for R-744 subcritical refrigeration systems, 3,5 times the saturated vapour pressure of the
refrigerant at 27 °C, rounded up to the next 0,5 MPa (5 bar).



https://iecnorm.com/api/?name=6151d84d8673f8372c9917a1930cf9eb

- 22 - IEC 60335-2-34:2012+AMD1:2015
+AMD2:2016 CSV © IEC 2016

NOTE 101 Example of test pressure calculation for R-22 (subcritical):
Saturated vapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) = 2,89 MPa (28,9 bar)

Test pressure = 3,5 x 2,89 MPa (28,9 bar)

10,1 MPa (101 bar)

10,5 MPa (105 bar) when rounded up to the next 0,5 MPa (5 bar).

— for transcritical refrigeration systems, the highest of
e 3times the design pressure; or
e the test pressure declared by the manufacturer; or

e the test pressure specified in Table 101.

The test values for some refrigerants are given in Table 101. For r ventioned,
the saturated vapour pressure at the temperatures detailed is\obtain % _refsigerant

Table 101 — Minimum high side tegt p

Refrigerant formulae Refrigeran ‘\}‘est pressure
. """{b?'\i\ Pa  (bar)
Subcritical /\& \d 0 >
CCl,F, 6,5 (65)
CF3;CH,F 7,5 (75)
CHCIF, 10,5 (105)
CH,F, 17,0 (170)
CH,CH,CH, 9,0 (90)
CF,CF=CH, R-1234yf 7,0 (70)
CF,CH=CHF Q R-1234ze 55 (55)
CH(CH,;), R-600a 35 (35)
Co, R-744 23,5 (235)
by weight 73,8 2 2a R-500 7,5 (75)
by weight R-502 11,0 (110)
by weight44 9 ; -143a + 4 % R-134a R-404A 12,5 (125)
by weight 50 9 R-507A 12,5 (125)
by weight 25-%"\R-125~¢ 52 % R-134a + 23 % R-32 R-407C 11 (110)
by weight 50 % R-125 + 50 % R-32 R-410A 16,5 (165)
Transeritical
(o10)} R-744 42 (420)
NOTE The refrigerant test pressure data is based on NIST Reference Fluid Thermodynamic and Transport
Properties Database (REFPROP): Version 9.1.
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In subcritical applications, a housing which is exposed only to low side pressure, including
those in a motor-compressor incorporating a bypass valve, shall be subjected to a test
pressure equal to

—____— for subcriticatappliications, other tham those using R-7 44, the fiigtrer of
e 5 times the saturated vapour pressure of the refrigerant at 20 °C rounded up to the
next 0,2 MPa (2 bar); or

o 2,6 MPa (25 bar);

— for subcritical applications using R-744, 5 times the saturated vapour pressure of the
refrigerant at —6,5 °C rounded up to the next 0,2 MPa (2 bar).

In transcritical refrigeration systems, a housing which is exposeg—o to low side

o 5 times the design pressure; or

o 5 times the saturated vapour pressure of the refrigeran
next 0,2 MPa (2 bar); or

e 2,5 MPa (25 bar);or
o the test pressure specified in Table 102.
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Table 102 — Minimum low side test pressures

Refrigerant formulae Refrigerant Test pressure
number MPa___(bar)
Subcritical
CCl,F, R-12 2,5 (24)
CF3;CH,F R-134a 2,5 (24)
CHCIF, R-22 4,2 (42)
CH,F, R-32 7,0 (70)
CH,CH,CH, R-290 (38)
CF,CF=CH, R-1234yf (26)
CF,CH=CHF R-1234ze
CH(CH,;), R-600a
Co, R-744
by weight 73,8 % R-12 + 26,2 % R-152a R-500 (30)
by weight 48,8 % R-22 + 51,2 % R-115 R-502 (46)
by weight 44 % R-125 + 52 % R-143a + 4 % R-134a (50)
by weight 50 % R-125 + 50 % R-143a (52)
by weight 25 % R-125 + 52 % R-134a + 23 %R- (40)
by weight 50 % R-125 + 50 % R-32 (68)
Transcritical

co, C\Q 282 (282)

NOTE The refrigerant test preﬁe afa is basg onw Referénce Fluid Thermodynamic and Transport
)

Properties Database (REFPROP \Verston E/)i

NOTE 103 Furtherj atign relating te refrigerant ndmber designations can be obtained from ISO 817.

For refrigerant bleng vgpour pressure is taken as the pressure at the dew

For two sta yr-cempressors without direct discharge from the second stage, the
1 to be exposed to high side pressure.

The test shall be carried out on two samples. The test samples are filled with a liquid, such as
water,\to exclude air and are connected in a hydraulic pump system. The pressure is raised
gradually until the required test pressure is reached. This pressure is maintained for 1 min
during which time the sample shall not leak except as indicated below.

Where gaskets are employed for sealing the housing of a semi-hermetic motor-
compressor, leakage at gaskets is not considered as a failure, provided the leakage occurs
at a pressure greater than 40 % of the required test pressure.

If a leakage occurs, the test has to be repeated on a sample specially prepared by the
manufacturer to avoid leakage at the gasket.

For a semi-hermetic motor-compressor employing a bypass valve which relieves high side
pressure into the low side at a predetermined pressure differential, the housing shall be
capable of withstanding the required test pressure even though leakage occurs at gaskets.
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NOTE 104 All pressures are gauge pressures.

22.9 Addition:

[ Insulating materials used within the housing shall be compatible with the refrigerant and oil | |
used.

For the types of refrigerant and types of oil for which the motor-compressor is intended to be
used, compliance of winding wire insulation shall be checked by the tests detailed in
Annex BB or motor-compressors that do not use oil by test 16 in IEC 60851-4 for resistance
to refrigerants.

be checked by the tests detailed in Annex CC.
22.14 Not applicable.

22.21 Addition:

NOTE 101 The requirement is applicable only to exterral part§ of thg

22.101 Where a motor-compressor al refrigeration system includes
a pressure relief device in the high side or disc ping of the motor-compressor, there

NOTE The required pressjure ie i he Tnstalted by either the motor-compressor manufacturer or
the appliance manufacturer
Compliance is chegke
23 Internal wi

This clause_o

23.8 Additio

NOTE 101 This does nof apply to wiring inside the housing.
24 Components
This clause of Part 1 is applicable, except as follows.

24.1.4 Addition:

— starting relay 100 000
— self-resetting thermal motor-protectors for motor-compressors" 2 000
— non-self resetting thermal motor-protectors for motor-compressors 50

* 2 000 or the number of operations during the 15 day locked-rotor test of 19.101, whichever is the greater.

24.101 In motor-compressors that employ flammable refrigerants, components that may
arc or spark during normal operation of the end product shall comply with the requirements
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of IEC 60079-15, as modified by Annex DD, for group IIA gases or the refrigerant used. This
requirement is not applicable to components within the housing.

Compliance is checked by inspection and the appropriate tests of IEC 60079-15.

25 Supply connection and external flexible cords

This clause of Part 1 is applicable, except as follows, only if so required by the classification
of 6.102.

25.1 Addition:

— a set of terminals allowing the connection of a supply cord.

25.7 Not applicable.

26 Terminals for external conductors

This clause of Part 1 is applicable only if so required £ as q of 6.102.

27 Provision for earthing

This clause of Part 1 is applicable, excep Fall

271 Addition:

An earthing terminal ispxequixed y~if theimo ompressor is classified in accordance with
6.102 as being intend i K the appliance supply cord to the motor-

This clause-ef-Par applicable, except as follows.
29.1 <Addition:

Except as specified in 29.1.1 and 29.1.4, clearances less than those specified in Table 16
are not allowed for basic insulation and functional insulation inside the housing.

For a rated voltage > 300 V and < 346 V the rated impulse voltage is for

— overvoltage category |: 2 500 V;

— overvoltage category I1I: 4 000 V;
— overvoltage category Ill: 6 000 V.
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29.1.1 Addition:

Clearances inside the housing shall not be less than 1,0 mm for a rated impulse voltage of
1 500 V.

29.1.4 Addition:

Clearances inside the housing are reduced by 0,5 mm for rated impulse voltages of 2 500 V
or more. Between winding wires and winding leads for motors or thermal motor protectors;
no minimum clearance is specified.

29.2 Addition:

Pollution degree 1 applies inside the housing.

29.2.1 Modification:

Add the following to Note 2 in Table 17:

This does not apply to glass insulated terminals where corrosion fprotection
29.2.4 Modification:

Add the following to Note 2 in Table 18:

29.3.4 Addition:

For a rated voltage
reinforced ins @,
— overvoltage

— overvoltage

30 Resistance to heat and fire

This clause of Part 1 is applicable only to non-metallic and insulating materials which are
outsidethe housing except as follows.

80.2.2 Not applicable.

31 Resistance to rusting

This clause of Part 1 is applicable only to parts which are outside the housing.

32 Radiation, toxicity and similar hazards

This clause of Part 1 is not applicable.
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