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PREFACE

This is the harmonized CSA Group and UL standard for particular requirements for motor-compressors.
It is the second edition of CAN/CSA-C22.2 No. 60335-2-34, and the sixth edition of UL 60335-2-34. This
edition of CAN/CSA-C22.2 No. 60335-2-34 supersedes the previous edition published on March 22, 2013.
This edition of UL 60335-2-34 supersedes the previous edition published on March 22, 2013.

This harmonized standard is based on IEC Publication 60335-2-34: Edition 5.2, Household and Similar
Electrical Appliances — Safety — Part 2-34: Particular Requirements for Motor-Compressors, issued

Novembemmm;m_mmmmmaﬂﬂc—J
This harmonized Standard was prepared by CSA Group and Underwriters LaboratoriesAne. (UL). The

efforts and support of the motor-compressor manufacturing industry are gratefully acknowledgeg.

This staridard is considered suitable for use for conformity assessment within the-stated scope of the
standard

This Starjdard was reviewed by the CSA Subcommittee on Household Appliances for Refrigeratipn, under
the jurisdiction of the CSA Technical Committee on Consumer and Commercial Products and|the CSA
Strategic|Steering Committee on Requirements for Electrical Safety, and has been formally apgroved by
the CSA| Technical Committee. This Standard was also reviewéd and approved by UL’s Standards
Technical Panel for Heating and Cooling Equipment — Particular*Requirements for Motor-Compressors,
STP 603B5-2-34.

This Starjdard has been approved as a National Standard.of Canada by the Standards Council gf Canada
(SCC) and approved by the American National Standards Institute (ANSI) for publication as an American
National Standard.

Applicatjon of Standard

Where rgference is made to a specificsiumber of samples to be tested, the specified numbef is to be
considerg¢d a minimum quantity.

ote: Although the intended primary application of this standard is stated in its scope, it is important fo note that
i remains the responsibility of the users of the standard to judge its suitability for their particular pufpose.

CAN/CSA-C22.2 No. 60335-2-34 is to be used in conjunction with the second edition of CAN/CEA-C22.2
No. 60335-1:16. The.requirements for motor-compressors are contained in this Part 2 Stanfpard and
CAN/CSA-C22.2 No: 60335-1:16. Requirements of this Part 2 Standard, where stated, amend the
requiremgnts of €AN/CSA-C22.2 No. 60335-1:16. Where a particular subclause of CAN/CSA-¢22.2 No.
60335-1:[16.is hot mentioned in CAN/CSA-C22.2 No. 60335-2-34, the CAN/CSA-C22.2 No. 6(335-1:16
subclausgapplies.

UL 60335-2-34 is to be used in conjunction with the sixth edition of UL 60335-1. The requirements for
motor-compressors are contained in this Part 2 Standard and UL 60335-1. Requirements of this Part 2
Standard, where stated, amend the requirements of UL 60335-1. Where a particular subclause of UL
60335-1 is not mentioned in UL 60335-2-34, the UL 60335-1 subclause applies.
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Level of Harmonization

This standard adopts the IEC text with national differences. This standard is published as an equivalent
standard for CSA and UL.

An equivalent standard is a standard that is substantially the same in technical content, except as follows:

a) Technical national differences are allowed for national differences resulting from conflicts in
codes and governmental regulations as well as those recognized as being in accordance with
NAFTA Article 905, for example, because of fundamental climatic, geographical, technological,

cinfrastructural fnr\fnre, scientific Jincfifir-:ﬂinn’ or the level of prnfnnﬁnn that the nmmfr\l

gonsiders appropriate.

) Presentation is word for word except for editorial changes that do not alter the techrjical
ontent of the standard. Examples of editorial changes include:

Qo

1) different font sizes, figure sizes, and table sizes;
2) minor variations in format, such as indentation and pagination;

3) font appearance (including the use of italic or bold\{ext or uppercase or lowgrcase
letters);

4) the use of a symbol (e.g., A or %) ratherdhan the word (Ampere or percent), or the
word rather than the symbol;

5) inclusion of inch-pound units for informational purposes;
6) corrections of misprints or typographical errors;

7) bilingual column headings or figure captions on a common table or figure inla
bilingual edition;

8) change from first*angle to third-angle drawing;

9) additionofia statement: “This is a first-angle drawing”; and

10) substitution of a point (.) for a comma (,) as the decimal marker.
All nationjal differenc¢es from the IEC text are included in the CSA Group and UL versions of the gtandard.

While thg technical content is the same in each organization’s version, the format and presentation may
differ.

Reasons for Differences From IEC

Differences from the IEC are being added in order to address safety and regulatory situations present in
the US and Canada.
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Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural
rules of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.

IEC Copyright

blication

for Moto-Compressors, copyright 2016, are used in this standard with the consent of the, Int¢rnational
Electroteghnical Commission. The IEC Foreword and Introduction are not a part of the requirgments of
this standlard but are included for information purposes only.

These mfaterials are subject to copyright claims of IEC and UL. No part of/this publicatio may be
reproducgd in any form, including an electronic retrieval system, without the priop written permissjon of UL.
All requepts pertaining to this Standard should be submitted to UL.
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NATIONAL DIFFERENCES

GENERAL

In the CSA Group and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 60335-2-34, Household and similar electrical appliances —
Safety — Part 2-34: Particular requirements for motor-compressors, copyright 2016, are indicated by
notations (differences) and are presented in bold text. The national difference type is included in the body.

There ar

of the N
Differenc

DR - The¢se are National Differences based on the national regulatory requirements:

D1 - The¢se are National Differences which are based on basic safety principles and requi

five types of National Differences as noted below. The difference type is noted on th

btional Difference in the standard. The standard may not include all types of theSe
bS.

first line
National

rements,

eliminatign of which would compromise safety for consumers and users of products.

D2 - Thégse are National Differences from IEC requirements based on existing safety practicgs. These
requirements reflect national safety practices, where empirical substantiation (for the IEC of national
requiremgent) is not available or the text has not been included in the TEC standard.

DC - These are National Differences based on the componént standards and will not be delgted until
a particular component standard is harmonized with the IEC component standard.

DE - Thgse are National Differences based on editorial comments or corrections.

Each natlonal difference contains a description of what the national difference entails. Typically Qne of the
following|words is used to explain how the text,of the national difference is to be applied to the pase IEC
text:

— =+

N _Q

hble, figure, or annex. Addition is not meant to include adding select words to the base
pXt.

Addition / Add - An additiontentails adding a complete new numbered clause, subclause,

IEC

Modification / Modify - A modification is an altering of the existing base IEC text such as the

ddition, replacement or deletion of certain words or the replacement of an entire clausg,

ubclause, table; figure, or annex of the base IEC text.

Deletion’/ Delete - A deletion entails complete deletion of an entire numbered clause
ubglatse, table, figure, or annex without any replacement text.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES — SAFETY - Part 2-34: Particular

requirements for motor-compressors

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national

electrotechfiical commitiees ational Commitiees). The object O IS o promote miernational co-operation on g
standardization in the electrical and electronic fields. To this end and in addition to other activities, IE¢ publishes
| Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and.Guidef (hereafter
b interested

concerning
Internationd

referred to ps “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe:
ct dealt with may participate in this preparatory work. International, governmental and non-governmental ofganizations

in the subjq

liaising with the IEC also participate in this preparation. IEC collaborates closely with the Interpational Orga

Standardiz4

2) The forn
opinion on

tion (ISO) in accordance with conditions determined by agreement between the two erdanizations.

al decisions or agreements of IEC on technical matters express, as nearly as(p@ssible, an international cq

| questions

ization for

nsensus of

he relevant subjects since each technical committee has representation from all interested IEC National Committees.

3) IEC Pubjications have the form of recommendations for international use and are*accepted by IEC National Commiftees in that

sense. Whi
held respor]

4) In order
maximum
correspond

5) IEC itsel
and, in sol
certification

6) All userq should ensure that they have, the' latest edition of this publication.

7) No liabil
technical ¢
whatsoeve
reliance up

e all reasonable efforts are made to ensure that the technical cohtént of IEC Publications is accurate, IEQ
sible for the way in which they are used or for any misinterpretation by any end user.

bxtent possible in their national and regional publications. Any divergence between any IEC Publicati
ng national or regional publication shall be clearly*indicated in the latter.

bodies.

bmmittees and |IEE~ National Committees for any personal injury, property damage or other damage of
. whether directyor,indirect, or for costs (including legal fees) and expenses arising out of the publication|
bn, this IECPublication or any other IEC Publications.

is drawnto the Normative references cited in this publication. Use of the referenced publications is indispend

8) Attention

correct app'ication of this publication.

cannot be

to promote international uniformity, IEC National Comniittees undertake to apply IEC Publications transparently to the
bn and the

does not provide any attestation of conformity-Independent certification bodies provide conformity assessmént services
he areas, access to IEC marks of copformity. IEC is not responsible for any services carried out by ihdependent

ty shall attach to IEC-Or:its directors, employees, servants or agents including individual experts and members of its

any nature
use of, or

able for the

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

This Consolidated version of IEC 60335-2-34 bears the edition number 5.2. It consists of 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]. The technical content is identical to the base edition and
its amendment.
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1

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 g

— application of the EMP tests clarified (19.11.4);

— testing
— tables

— running
This pub

This part
establish

NOTE 1 W

This part
publicatig

When a

reasonal
1 is to be
NOTE 2 TH

— subclaus:

— unless ng
clause or s

of contactors and relays associated with MmoTor-comPressoRs introduced (19:14);
01 and 102 updated and corrected;

overload test conditions extended (AA.1, AA.2, AA.3, AA.4, AA'5).

ication has been drafted in accordance with the ISO/IEC Djrectives, Part 2.

2 is to be used in conjunction with the latest edition{of IEC 60335-1 and its amendmen
bd on the basis of the fifth edition (2010) of that standard.

hen “Part 1” is mentioned in this standard, it refers to IEC'60335-1.

n into the IEC standard: Safety requitements for electrical motor-compressors.
particular subclause of Part 1 is.pot mentioned in this part 2, that subclause applies ag
le. When this standard states “addition”, “modification” or “replacement”, the relevant tg
adapted accordingly.

e following numbering system is used:

s, tables and figures’that are numbered starting from 101 are additional to those in Part 1;

tes are inqa\new subclause or involve notes in Part 1, they are numbered starting from 101, including those ir|
Lbclauses

fault-test moToR-coMPRESSORS incorporating ELECTRONIC circuiTs introduced (19.11.2, AA.5);

ts. It was

2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to cofvert that

far as is
xt in Part

a replaced

— additiona

ahnexes are lettered AA, BB, etc.

NOTE 3 The following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in smaller roman type.
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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.

The committee has decided that the contents of the base publication and its amendment 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 replacefl by a revised edition, or

* amendegd.

NOTE 4 Th attention of National Committees is drawn to the fact that equipment manufacturetsyand testing organizationg may need

a transitio

npl period following publication of a new, amended or revised IEC publication in which to make products in pccordance
with the nefv requirements and to equip themselves for conducting new or revised tests

It is the redommendation of the committee that the content of this publication/be adopted for implementation nationally not earlier
than 12 magnths or later than 36 months from the date of publication.
The folloying differences exist in the countries indicated\below.
— 7.1: Thee locked-rotor current marking is required(fer some motor-compressors (USA).
— 22.7: Qifferent test pressures are used (Japan, USA).
IMPORTANT - The ’colour inside’ logo on the‘eover page of this publication indicates that it contains colours|which
are consiflered to be useful for the correct understanding of its contents. Users should therefore print this document
using a cplour printer.
101DV D2 Modification by replacing the 5t paragraph after Item (9) of the IEC Fpreword
nd Note 1 with the following:
his Part 2-34is intended to be used in conjunction with the CSA/UL harmonized standard

f the second edition of CAN/CSA-C22.2 No. 60335-1:16 and the sixth edition of UL 60335-1
ated October 31, 2016. This harmonized standard is an adoption of IEC 60335-[I, Safety
tandard for Household and Similar Electrical Appliances, Part 1: General Requifements,
(Edition 5.1, Issued by the IEC April 2014.) All references in this standard to IEC| 60335-1

shall be replaced by reference to this CSA/UL harmonized standard.

102DV DE Modify the paragraph following Note 3 in the IEC Foreword by replacing it

with the following:

Words in smaLL romaNn caps in the text are defined in Clause 3. When a definition con
adjective, the adjective and the associated noun are also in smaLL ROmMAN cAPs.

cerns an
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103DV DE Modification by adding the following text at the end of the IEC Foreword:

The numbering system in the standard uses a space instead of a comma to indicate
thousands and uses a comma instead of a period to indicate a decimal point. For example,

1 000 means 1,000 and 1,01 means 1.01.
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its provisions is
entrusted to appropriately qualified and experienced 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 se. thaf there is
compatibjlity with the wiring rules when the appliance is connected to the supply mains. However, national
wiring rules may differ.

If an appliance within the scope of this standard also incorporates functions that.are covered by another
part 2 of [EC 60335, the relevant part 2 is applied to each function separately, as far as is reaspnable. If
applicablg, the influence of one function on the other is taken into account;

When a part 2 standard does not include additional requirements to‘cover hazards dealt with [n Part 1,
Part 1 agplies.

NOTE 1 This means that the technical committees responsible for the patt 2 'standards have determined that it is nof necessary
to specify garticular requirements for the appliance in question over and apove the general requirements.

This starldard is a product family standard dealing with“the safety of appliances and takes pr¢cedence
over horigontal and generic standards covering the~same subject.

NOTE 2 [Horizontal and generic standards covering.a(hazard are not applicable since they have been taken into cgnsideration
when developing the general and particular requirements for the IEC 60335 series of standards. For example, in fhe case of
temperatur¢ requirements for surfaces on many»appliances, generic standards, such as ISO 13732-1 for hot surfades, are not
applicable in addition to Part 1 or part 2 standards.

An applignce that complies with the text of this standard will not necessarily be considered to comply with
the safety principles of the standard if, when examined and tested, it is found to have other feajures that
impair the level of safety covered by these requirements.

An appliagnce employing materials or having forms of construction differing from those detailed in the
requirements of this-standard may be examined and tested according to the intent of the requirements
and, if fopnd to\be’substantially equivalent, may be considered to comply with the standard.

If testing| of_the motor-compressor includes testing in accordance with Annex AA, temperaturps 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 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.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES — SAFETY -

Part 2-34: Particular requirements for motor-compressors

1 Scope

This clause of Part 1 is replaced by the following.

This International Standard deals with the safety of sealed (hermetic and semi-hermetic type) moTtor-
COMPRESSORS, their protection and control systems, if any, which are intended for use in equipment for

household and similar purposes and which conform with the standards applicable to such equ
applies t¢ moTor-comPRrEsSORs tested separately, under the most severe conditions that may be
to occur |n normal use, their rated voltage being not more than 250 V for single-phase mM6TOR-co
and 600 \V for other MOTOR-COMPRESSORS.

1DV.1 D2 Modification to replace the second sentence of the second’/paragraph
lause 1 with the following:

If applies to motor-compressors tested separately, under thesmost severe condit

pment. It
expected
W/PRESSORS

in

ons that

an be expected to occur in normal use, their rated voltage being not more than 300 V for

ingle-phase motor-compressors and 600 V for other motor-compressors intende
n accordance with:

CSA C22.1, Canadian Electrical Code (CE Code) Part |, in Canada;

NFPA 70, National Electrical Code (NEC),in the United States.

1DV.2 D2 Modification by adding the following to Clause 1 of the Part 2:

Hor moTtor-compressors rated greater-than 600 V, see the requirements of Annex 10
This standard also covers

— multi-speed moTor-comPREssoRs,~that are moTor-comPRESSORS, the speed of which can be set i
values;

— variablg¢ capacity moTdr-cOMPRESSORS, that are moTtor-compressors where the capacity of the col
is controlled at fixed.speeds.

NOTE 101 |[Examples.of equipment which contain MOTOR-COMPRESSORS are

i for use

I.DVI.

different

mpressor

— refrigeratprs, food freezers and ice makers (IEC 60335-2-24);

— air-conditioners, electric heat pumps and dehumidifiers (IEC 60335-2-40);

— commercial dispensing appliances and vending machines (IEC 60335-2-75);

— factory-built assemblies for transferring heat in applications for refrigerating, air-conditioning or heating purposes or a combination

of such purposes.
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This standard does not supersede the requirements of standards relevant to the particular appliance in
which the moTor-comprEssors is used. However, if the moTor-comprEssors type used complies with this
standard, the tests for the moTor-comprEssors specified in the particular appliance standard may not need
to be made in the particular appliance or assembly. If the MOTOR-COMPRESSORS CONTROL SYSTEM iS associated
with the particular appliance control system, additional tests may be necessary on the final appliance.

So far as is practical, this standard deals with the common hazards presented by moTtor-comPrRESSORS 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-apnliances bv voung children or infirm persons without supervision:
= 7 J J ™ ™ T

— playing| with the appliances by young children.
NOTE 102 |Attention is drawn to the fact that

— for MOTQPR-COMPRESSORS intended to be used in appliances in vehicles or on board ships,@dditional requiremegnts may be
necessary;

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

NOTE 103 [This standard does not apply to
— MOTOR-LOMPRESSORS designed exclusively for industrial purposes;

— 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
SYSTEM afe equipped with PRESSURE RELIEF DEVICES, compliance with the requirements for these devices is chefked during
the tests or the final appliance.

2 Normative references

This clause of Part 1 is applicable, except as follows.
Addition:
IEC 60079-15:2040; Explosive atmospheres — Part 15: Equipment protection by type of protectlon 'n”

IEC 60881-4y. Methods of test for winding wires — Part 4: Chemical properties

IEC 60851-5:2008, Winding wires — Test methods — Part 5: Electrical properties

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs
2DV DC Modification by adding the following to Clause 2:
Any reference within this standard to International Standards that are adopted in Canada
and in the United States shall be replaced by a reference to the equivalent adopted

standard. The requirements of these adopted Standards shall take precedence over
International Standards on which they are based.
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CSA C22.1-15,
Canadian Electrical Code (CE Code) Part |

CAN/CSA-C22.2 No. 0-10,
General requirements — Canadian Electrical Code, Part Il

C22.2 No. 253,
Standard for Medium-Voltage AC Contactors, Controllers and Control Centers

AN/CSA-C22.2 No. 60335-1,
afety Standard for Household and Similar Electrical Appliances, Part, 1:
equirements

IEC 60068-2-52,

insulating materials

IEC 60216,

lectrical insulating materials — Thermal endurance properties — Part 4-1: Ageing
ingle-chamber ovens

IEC 60243-1,

equencies

IEC 60243-2,

r tests using direct voltage

IEC 60695-11-20,
ire hazard testing — Part 11-20: Test flames — 500 W flame test methods

IEEE 1776,

General

chloride

ethod for the determination of the proof and the comparative tracking indices of solid

ovens —

lectrical strength of insulating materials — Test methods — Part 1: Tests at power

lectrical strength of insulating materials — Test methods — Part 2: Additional requjrements

IEEE Reecommended Practice for Thermal Evaluation of Unsealed or Sealed Ipsulation

ystems-for AC Electric Machinery Employing Form-Wound Pre-Insulated Stator
achines Rated 15 000 V and Below

Coils for

ISO 817,
Refrigerants — Designation system

1ISO 4892-2,
Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc la

ASHRAE 34,
Designation and Safety Classification of Refrigerants

ASME, Boiler and Pressure Vessel Code, Section VIl

mps
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ASTM A90/A90M,
Standard Test Method for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or
Zinc-Alloy Coatings

NFPA 70,
National Electrical Code (NEC)

UL 347
Safety Standard for Medium-Voltage AC Contactors, Controllers and Control Centers

UL 60335-1

3 Terms and definitions

This clau

3.101

MOTOR-CO
appliancd
enclosed
refrigerar

Note 1 to €|
or may be
electrical ¢

Note 2 tg
MOTOR-C

3.102
HOUSING
sealed e
and whic

3.103
THERMAL M
automati
MOTOR-CO

Note 1 to €}

afety Standard for Household and Similar Electrical Appliances, Part “1:| General
equirements

se of Part 1 is applicable, except as follows.

WPRESSOR
consisting of the mechanical mechanism of the compressor,@nd the motor, both of yhich are
in the same sealed HousiNg, with no external shaft seals, and with the motor opergting in a
t atmosphere with or without oil

htry: The HOUSING may be permanently sealed, such as by welding or brazing (HERMETIC MOTOR-COMRRESSOR),
ealed by gasketted joints (SEMI-HERMETIC MOTOR-COMPRESSOR). A terminal box, a terminal box cove}, and other
mponents or an electronic control system may be included.

entry: Hereafter, the term MOTOR-COMPRESSOR will be used to designate either a HERMETIC
DMPRESSOR or SEMI-HERMETIC MOTOR:COMPRESSOR.

nclosure for the motor-gonrRESSOR, Which contains the compressor mechanism and the motor,
h is subjected to refrigerant pressures

OTOR-PROTECTOR
b control, built:in or fitted on a moTor-comPRESsOR, that is specifically intended to protect the
hPRESSOR-@gainst over-heating due to running overload and failure to start

hiry.\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.


https://ulnorm.com/api/?name=UL 60335-2-34 2017.pdf

20 CAN/CSA-C22.2 NO. 60335-2-34:17 ¢ UL 60335-2-34 NOVEMBER 3, 2017

3.104

MOTOR-COMPRESSOR PROTECTION SYSTEM

THERMAL MOTOR PROTECTOR and associated components, if any, or proTECTIVE ELECTRONIC cIRculT fully or partly
separate or integrated into the moTor-comPRESSOR conTRoL sysTEM and which is specifically intended to
protect the moTor-comPRESSOR against over-heating 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 cpmprising one or more electrical or ELECTRONIC COMPONENTS, Of ELECTRONIC CIReulTs that provides at
least ong of the following:

— MOTOR-GOMPRESSOR starting control functions;
— MOTOR-GOMPRESSOR cooling capacity control functions

3.106
STARTING RELAY
electrically operated control device intended for integration_@r incorporation into a moTor-comprgssor and
used within the moTor-comPRESSOR circuit to control the starting of single-phase moTor-comPRESSOHs

3.107
APPLICATION CATEGORY
back pregsure relative to the evaporation temperature range over which the moTor-comPRESSOR gperates

Note 1 to éntry: For the purpose of this standard, the“following classifications of application categories are made relptive to the
evaporatior| temperature range:

— low back [pressure (LBP): denotes an evaporation temperature range from —35 °C to —15 °C;
— medium Back pressure (MBP): denotes an evaporation temperature range from —20 °C to 0 °C;

— high bacH{ pressure (HBP): derotes an evaporation temperature range from -5 °C to +15 °C.

3.108
TRANSCRITICAL REERIGERATION SYSTEM
refrigeratjon system where the pressure in the high pressure side is above the pressure where the vapour
and liquid_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.
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3.110

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

.112DV DE Addition of the following definitions to Clause 3 as follows:

112DV 1

IMARY SINGLE PHASING
rimary single-phasing occurs when one of the three incoming linesto the primary of
the transformer supplying the motor-compressor supplies no voltagée-to'the transfofmer.

.112DV.2

AXIMUM CONTINUOUS CURRENT
he maximum amount of current that is allowed to flow.to,the moTor-comprESSOR MQTOR by
the MOTOR-COMPRESSOR PROTECTION SYSTEM.

.112DV.3

PASS VALVE
device that relieves high-side pressure into'the low-side at a predetermined prg¢ssure
ifferential.

112DV .4

FPRM WOUND MOTOR
motor using insulated rectangular shaped conductors that are wrapped with additional
lectrical insulation over the entire coil prior to insertion and are precisely positipned

nd formed into coils.

.112DV.5

NDOM WOUND MOTOR
motor using insulated round conductors in which the winding turns occupy rapdom
ositions in a slot.

.112DV:6

AXIMUM RATED CURRENT (MRC)
he current resulting when a hermetic refrigerant motor-compressor and ELECTRONJC CIRcuIT
re-operated under any conditions such as maximum speed/maximum load, maximum
speed/minimum load, minimum speed/minimum load, minimum speed/maximum load,
including locked-rotor such that current to the motor-compressor and ELeEcTRONIC CIRCUIT iS
at a maximum. The wrc is the current at the input of the eLectronic circuit controlling
device.
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3.112DV.7
FORMETTE

A special test model used for the evaluation of the electrical insulation systems for

form-wound windings.

3.112DV.8

BARG

The pressure, in units of bars, above or below atmospheric pressure. The “g” at t
of the word indicates that the measurement is not absolute pressure, sometimes
indicated by bara.

.112DV.9
AXIMUM ALLOWABLE PRESSURE

he end

limit to the refrigerating system operating pressure, generally the maximum pressure

fpr which the equipment is designed, as specified by the manufacturer:;Maximun
llowable pressure constitutes a limit to the operating pressure whether the equi
orking or not.
4 Generpl requirement
This clause of Part 1 is applicable.
DV.101 DR Addition (Canada only):

his clause of Part 1 is applicable except as follows.

AN/CSA-C22.2 No. 0 shall form a part of, and be read in conjunction with, this §

bment is

tandard

s far as the requirements apply, excepithat, where this Standard contains requjrements

that are at variance with those of CAN/CSA-C22.2 No. 0, the requirements of this §
hall take precedence.

5 Generpl conditions for the tests
This clause of Part 1 is applicable; except as follows.
5.2 Addition:

At least qne additional sample is required for the tests of clause 19, however further samples m3
provided|or are needled.

For the test of 227, two samples of the HousinGg are required.

btandard

y also be

5.7 Replacement:

Tests are carried out in an ambient temperature of 20 °C + 5 °C.
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5.8.2 Addition:

MOTOR-COMPRESSORS With SELF-RESETTING MOTOR-COMPRESSOR PROTECTION SYSTEMS, and designed for more than
one RATED VOLTAGE, are subjected to the tests of 19.101 and 19.103 at the highest voltage.

5.10 Addition:

For the tests of Clause 19, the additional sample or samples shall be identical in all respects to the test
sample, charged with oil, if necessary, and vapour refrigerant. The sample has to be provided with the
MOTOR-COMPRESSOR PROTECTION SYSTEM, STARTING RELAY, Start capacitor, run capacitor and control system, if any,

as specified-by the manufacturer, except that the rotor shall have been locked by the manutactyrer.
The marjufacturer or responsible agent shall provide the following information for eachctype lof moTor-
comPReSsspr submitted for the tests:
— type (synthetic or cellulosic) of winding insulation;
— refrigefiant identification:
g) for a single component refrigerant, by at least one of the following:
e chemical name;
e chemical formula;
e refrigerant number;
8) for a blended refrigerant, at least one of the following:
e chemical name and nominal’proportion of each of the components;
e chemical formula and*rneminal proportion of each of the components;
e refrigerant number and nominal proportion of each of the components;
e refrigerant.nimber of the refrigerant blend;
— types gnd quantity of ‘eil to be used if the test samples which use oil are not already charged,
— APPLICATION CATEGQRY OF APPLICATION CATEGORIES for MOTOR-cOMPRESSORS classified as being tested wjth Annex
AA;
— whethgr a-suppLy corp can be connected directly to terminals on the MOTOR-COMPRESSOR:

— 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.
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5.11 Replacement:

For motor-compressors which can be used in appliances where the suppLy corp is connected directly to
terminals on the moTtor-comPRESSOR, the test sample shall be provided with a suppLy corp.

NOTE 101 Any additional samples required for testing need not be provided with a SUPPLY CORD.

5.101 wmotor-compressors, including those with crank-case heaters, are tested as MOTOR-OPERATED
APPLIANCES.

5.102 With rngarrl 06,104, prorecrive pevices-other than the declared device under test shall be disabled

during the tests of Annex AA and Clause 19. If multiple proTeECTIVE DEVICES are declared, each shall be
tested inflependently.

5.103 Far cascade systems comprising two or more motor-compressor circuits, each’MoTOR-COMPRESSOR
circuit is [tested separately in the end product. IEC 60335-2-34 is not applicable forsthe system|but each
MOTOR-COMPRESSOR can be tested according to this standard.

5.104DV DR Add the following clause to Clause 5 of the Part. 1:

o

theesecloth specified in this Standard shall be untreated cotton cloth 0,8 — 1,0 m| (31 — 39
hches) wide and 28 — 30 m/kg (42 - 45 ft/lb). Tests involving cheesecloth [shall be
donducted in a room free of drafts.

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

6.101 wmdror-compRrEssORrs without an incorporated or associated eLecTronic circulT are classified|as being
tested with Annex AA or without Annex AA.

MOTOR-COMPRESSORS With an incorporated‘@r-associated eLecTronic circuiT are classified as being tgsted with
Annex AA.

MOTOR-COMPRESSORS can be classified as being tested with Annex AA only if the mMoToR-coMPRESSOR in
combinatjon with the MOTOR<€OMPRESSOR PROTECTION SYSTEM Of MOTOR-COMPRESSOR CONTROL SYSTEM, iffany, can
be configured to operate.so)as to deliver maximum cooling capacity, independently of any inpuf sensors
that are ¢nly provided as_part of the final application.

NOTE MOTOR-COMPRESSORS classified as being tested without Annex AA and their protection system or control sygtem, if 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-compPressors tested with Annex AA;

— the tests of this standard but not including the tests in Annex AA, for moTor-comPrESSORs tested without
Annex AA.
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6.102 moTOR COMPRESSORS are classified as being

— intended for direct connection of the appliance surpLY corb to the moToR-comMPRESSOR terminals, or

— not intended for direct connection of the appliance suppLY corp 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.

NOTE 2 MOTOR-COMPRESSORS intended for direct connection of the appliance SUPPLY CORD to their terminals can also be

used witho

NOTE 3 If
by the man

Compliar

6.103 mg
protected

This doe
many of

Compliar

6.104 TH
PROTECTOR

Compliar

6.105 M
REFRIGERA

Compliar

tthe SUPPLY CORD hning connected rlirnr\ﬂy to-theirterminals

he MOTOR-COMPRESSOR is used without the relevant components or with components different from tho
pufacturer, additional testing in accordance with the appropriate appliance standard can be necessary.

ce is checked by inspection and by the relevant tests.

TOR-COMPRESSORS are classified as being protected by PROTECTIVE ELECTRONIC CIRCUITS Of
by PROTECTIVE ELECTRONIC CIRCUITS.

5 not preclude the proTECTIVE ELECTRONIC cIrcuITs being provided'ih the end product, in w
he tests of this standard shall be conducted on the end pfoduct.

ce is checked by inspection and by the relevant tests,

, impedance protection, PROTECTIVE ELECTRONIC CIRCUIT, Or & combination of the above.
ce is checked by inspection and by the, rélevant tests.

otor-compressors using refrigerant R744 shall be classified as used in a TRA
FION SYSTEM OF in @ NON-TRANSCRITICAL REFRIGERATION SYSTEM.

ce is checked by inspectioh and by the relevant tests.

7 Marking and instructions

This clau

7.1 Mod|

The RaTe

se of Part 1 is‘applicable, except as follows.
fication;

POWER INPUT OF RATED CURRENT need not be marked.

e specified

not being

hich case

e MOTOR-COMPRESSOR manufacturer shall declare~the means of motor protection, THERYAL MOTOR

SCRITICAL

Addition:

MOTOR-COMPRESSORS Suitable for use with a flammable refrigerant shall be marked with symbol ISO 7010

Wo021.

7.1DV.1 DR Modification of Clause 7.1 of the Part 1 to replace the second dashed item
with the following:

— symbol for nature of supply including number of phases, unless for single

phase operation;


https://ulnorm.com/api/?name=UL 60335-2-34 2017.pdf

26 CAN/CSA-C22.2 NO. 60335-2-34:17 ¢ UL 60335-2-34 NOVEMBER 3, 2017

7.1DV.2 DR Modification of Clause 7.1 of the Part 1 to add the following after the eighth
dashed item:

— motor compressor locked rotor amperage (LRA) rating(s). If motor winding
switching or alternate motor wiring options cause or allow different LRA, the
highest resulting LRA shall be marked;

— manufacturing date or date code and location if the product is produced in
more than one location.

Ifthe motor compressor-is thermally protected-it shall be marked with:

— "Thermally Protected” if a THERMAL PROTECTOR is provided or is specified by the
MOTOR-COMPRESSOR manufacturer; or

— "Thermally Protected System” if a protective system with ally sénsing elgments
and motor-current-interrupting means is provided or specified by the MOTOR-
COMPRESSOR manufacturer.

A motor-compressor subjected to the Optional Pressure Test' in Annex 101.DVG|shall be
egibly and permanently marked with the maximum allowable or design pressire, psig
kPa) or Barg.

o~ —

7.5 Not applicable.

7.6 Addifion:

fﬁi Symbol ISO 7010 W021 Warnings, Flammable materials

7.7 Not applicable.
7.12 Not applicable, except'7.12.1 which is applicable.
7.13 Nof| applicablé.

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

CompliarrceisThetked by irrspectior.

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.
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10 Power input and current

This clau

11 Heati

This clau

NOTE 101

12 Void

se of Part 1 is not applicable.
ng
se of Part 1 is not applicable.

For MOTOR-COMPRESSORS, this clause of Part 1 can be covered by Annex AA.

13 Leak

This clau

hge current and electric strength at operating temperature

se of Part 1 is not applicable, except 13.3 as required by 19.104.

13.3 Addition:

In Table

The test vd
RATED Vv({

4, add the following to table footnote a:

ltage for 600 V multi-phase appliances is that specified for a WORKING\VOLTAGE > 250 V where U is t
LTAGE.

14 Transient overvoltages

This clau

15 Mois

This clau

15.3 Ad(

NOTE 101
component

16 Leak

This clau

16.3 Ad(

se of Part 1 is applicable.

ure resistance

se of Part 1 is applicable, except as@ollows.
ition:

MOTOR-COMPRESSORS wijth glass-insulated terminals and without any external control devices, protect
5 need not be tested.

Age current and electric strength
se of Part Iis*applicable except as follows.

lition.;

In Table

7 add the following to table footnote a:

hken as the

rs or other

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 circuits

This clau

se of Part 1 is applicable.
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18 Endurance

This clause of Part 1 is not applicable.

19 Abnormal operation

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

19.1 Modlification:

Replace

MOTOR-CO
SO requin

MOTOR-CO
Only one

Compliar
of 19.101
is checkq

19.2to 1
19.11.2

For simu
CIRCUIT IS
given in

to operat

19.11.3

If the mg
PROTECTIV
19.101, 1
of 19.11.

However
classifieq
of Annex

he test epnr-ifir\nﬁnn hy the fnllnwing'

IPRESSORS are submitted to the tests of 19.14, 19.15, 19.101, 19.102, 19.103 and,~addi
2d by the classification of 6.101, to the tests specified in Annex AA.

IPRESSORS incorporating ELECTRONIC CIRcUITS are also subjected to the testscof 19.11 and
abnormal condition is simulated each time.

ce with the tests of 19.11 and 19.12 is checked as described in 19.13. Compliance with
, 19.102 and 19.103 is checked as described in 19.104. Cempliance with the tests of A
d as described in Annex AA.

D.10 Not applicable.
Addition:

ation of the fault conditions, a moTor-coMPREsSoR with its incorporated or associated i
connected to the substitute refrigeration\circuit of Figure AA.1 and operated under the ¢
Clause AA.5. The conditions applied(@re the step prior to that which caused the proTeEC
e or the MoTor-comMPRESSOR to stall during the tests of Clause AA.5.

Replacement:

TOR-COMPRESSOR IS classified as being protected by a PROTECTIVE ELECTRONIC CIRCUIT &
E ELECTRONIC CIRcuIT<Qperates to ensure compliance with Clause 19 and Annex AA, th

9.102, 19.103 and)Annex AA are repeated with a single fault simulated, as indicated
D

the test.of Annex AA is not repeated if during the test of Annex AA, for moTor-co
as being tested with Annex AA, the moTor-coMPRESSOR PROTECTION SYSTEM did not operate
AA.is also not repeated on motor-compressoRs that are classified as being tested withd

tionally, if

19.12.

the tests
\nnex AA

EFLECTRONIC
onditions
['VE DEVICE

nd if this
p tests of

ha)tog)

IPRESSORS
The test
ut 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 end product application.
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19.13 Addition:

If the moTor-comPrEsSOR is intended to use flammable refrigerants, and if during the tests of 19.11.2 and
19.11.3 any electrical component produced sparks or arcs, this shall be reported unless the component
was an INTENTIONALLY WEAK PART O & NON-SELF-RESETTING PROTECTIVE DEVICE.

19.14 Replacement:

MOTOR-COMPRESSORS are operated under the conditions of Clause AA.1. Any contactor or relay contact that

operates

under the conditions of Clause AA.1 is short-circuited.

If a relay

Any relay
normal u

If more th
in turn.

For moto
start cap

The test
NOTE 1 Fol

NOTE 2 If {
operating ir

or contactor with more than one contact is used, all contacts are short-circuited at thé stme time.

or contactor which operates only in order to ensure that the MOTOR-COMPRESSOR IS ene
e and that does not otherwise operate in normal use is not short-circuited;

an one relay or contactor operates in Clause AA.1, each such relay or ¢entactor is shori
k-COMPRESSORS that use alternate start capacitors, the test shall be earried out using eachj
qeitor in turn.

is only performed on moTor-comPreESSORS classified as being tested with Annex AA.

I MOTOR-COMPRESSORS not classified as being tested with*Annex AA, this test will be performed on the fi

he MOTOR-COMPRESSOR has several modes of operation, the tests are carried out with the MOTOR-COM
each mode, if necessary.

Fgized for

-circuited

alternate

hal product.

PRESSOR
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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 rRATED 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 @& NON-SELF-RESETTING THERMAL MOTOR-COMPRESSOR PROTECTION SYSTEM, the motor-
COMPRESSOR s 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.

A longer|off time is permitted if a delay feature longer than 6 s is part of the PROTECTION SYSTEM, Qr CONTROL
SYSTEM.

All electrpmechnical components of the proTecTion sysTem shall be tested individually~for 50 operations in
total with the motor-compreEssor or with a load corresponding to the actual motor<ocoMPrEssor off a higher
load.

For mMoTOr-coMPRESSORS With a SELF-RESETTING MOTOR-COMPRESSOR PROTECTION\SYSTEM, theé MOTOR-COMPRESSOR
proTECTION SYSTEM IS allowed to cycle continuously for a period of 15 days or for at least 2 040 cycles,
whichevar is the longer.

MOTOR-COMPRESSORS Without a MOTOR-COMPRESSOR PROTECTION SYSTEMW, arnd only protected by the impedance of
the windfngs, are connected in the circuit shown in Figuré_101 and supplied with rated voljage. If a
MOTOR-COMPRESSOR IS designed for more than one rated vaoltage it is tested at the highest voltage

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

For moToR-comPRESSORS With a SELF-RESETTING MOTOR-COMPRESSOR PROTECTION SYSTEM, if 2 000 cycles of the
protectiop system have not been performed-by the end of the 15-day period, the test may be terminated
provided|the following conditions are met;

— the Hoysing temperature is recorded on the 12th and 15th days. If, during this three day period, the
temperatre has not increased by more than 5 K, the test can be terminated. If the temperature has
increasedl by more than 5 K the test is to be continued until the temperature has not increased by more
than 5 K| over a period of three consecutive days or for at least 2 000 cycles of the MoTorR-cMPRESSOR
PROTECTION SYSTEM, wWhichever occurs first;

— the components.inthe circuit comply with the requirements of clause 24 using at least the cyrrent and
a power factor.not exceeding that measured during the test.

NOTE 2 If_a~given MOTOR-COMPRESSOR, SELF-RESETTING MOTOR-COMPRESSOR PROTECTION SYSTEM
COMBINATION is intended for use with more than one refrigerant, only one 15 day test is required, the choice of the refrigerant
being made by the MOTOR-COMPRESSOR manufacturer.

NOTE 3 These test procedures can be modified, if necessary, to evaluate MOTOR-COMPRESSOR PROTECTION SYSTEMS
which incorporate special or unique features.

MOTOR-COMPRESSORS With a SELF-RESETTING MOTOR-COMPRESSOR PROTECTION SYSTEM and designed for more 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.
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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 Of CONTROL SYSTEM.

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

nd lower

MOTOR-COMPRESSORS Without @ MOTOR-COMPRESSOR PROTECTION SYSTEM are left energized as described gbove for
15 days.| The Housing temperature is recorded on the 12" and 15" days. If during these three [ays, the
temperature has not increased by more than 5 K, the test can be terminated.

19.101DV DR Add Clauses 19.101ADV.1 to 19.101ADV.5 to Clayse 19.101 of the Part 2:

19.101ADV.1 For motor-compressors With primary thermal protection, Clauses 19.101ADV.2
19.101ADV.4 shall be used. For motor-compressors Withvelectronic protection, Clause
19.101ADV.5 shall be used.

19.101ADV.2 The value of locked-rotor current of a moTor-comPRESSOR assembly as
determined by test shall not exceed 110 % of . the marked locked-rotor current ratjng.

19.101ADV.3 The locked-rotor current and voltage shall be measured 4 s after tihe moTor-
dompressor assembly is energized in acordance with Clause 19.101. Values megsured in
less than 4 s are acceptable if the motor protective device operates within that time. If the
oToRr-coMPRESSOR is designed for more than one rated voltage or a voltage range/| the test
hall be performed using the higher rRaTED voLTAGE.

19.101ADV.4 A calculation-'shall then be made by multiplying the locked-rotolf current

easured at 4 s by the/moror-compressor rated voltage. This value shall then be divided by
the voltage measured at’'4 s and used for comparison to the marked Iocked-rot:F current
rpting. For three-phase motors, the locked-rotor current and voltage at 4 s shall be the
qverage of these values measured in each of the three supply lines.

19.101ADV.5-Motor-compressors intended to be controlled or protected by an ejectronic
dircuit shall be marked with maximum raTeD current (MRc). This current shall be:

— The maximum current value as measured during Clause AA.4 testing; c1r

— The current rating of the motor-compressor controlling device if a proTECTIVE
ELECTRONIC CIRCUIT OR ELECTRONIC CIRcUIT is part of the controlling device.
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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 capacitors of IEC 60252-1.

NOTE 1 The test with the capacitors open-circuited need not be conducted for MOTOR-COMPRESSORS where the open-circuited

capacitors

emove-the start winding from-the circuits.
T

NOTE 2 Fo
designed fg

NOTE 3 TH
19.103 1
their ass
similar 14
COMPRESS
disconne

— for mori

— for mo
operatior

— for mory

F MOTOR-COMPRESSORS with a SELF-RESETTING MOTOR-COMPRESSOR PROTECTION SYSTEM'an
r more than one RATED VOLTAGE, it is not necessary to repeat the test at the lowest voltage.

is test can be performed on separate samples.

[hree-phase moTor-compRESsORrs and the MOTOR-COMPRESSOR PROTECTIGN_SYSTEMS, togethe

ociated components which operate under locked-rotor conditionsy~are connected in
that shown in Figure 101, the circuit being appropriately meodified for three-phas

ors. They are supplied with raTED voLTAGE but with oneyphase to the motor-cd

cted during the following periods:

DR-COMPRESSORS With a SELF-RESETTING MOTOR-COMPRESSQR)YPROTECTION SYSTEM, for 3 h,'

TOR-COMPRESSORS With a NON-SELF-RESETTING MQTOR-COMPRESSOR PROTECTION SYSTEM, UNti
of the MOTOR-COMPRESSOR PROTECTION SYSTEM.

DR-COMPRESSORS Without & MOTOR-COMPRESSOR PROTECTION SYSTEM for 3 h.

NOTE This
19.104 [
— the moT

— the te
compong

— the res

— the Mo
flames, s

test can be carried out on a separate sample.
During the tests of 19.101,. 19102 and 19.103,
OR-COMPRESSOR PROTECTION SYSTEM Shall be able to operate;

mperature of the )Housing and the temperature of the accessible surfaces of as
nts shall not.excéed 150 °C;

jdual current device shown in Figure 101 shall not operate;

DR<BOMPRESSOR, its associated STARTING RELAY and MOTOR-COMPRESSOR PROTECTION SYSTEM sha

d which are

r with all
a circuit
€ MOTOR-
MPRESSOR

the first

sociated

| not emit

parks or molten metal.

At the conclusion 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
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e the leakage current test as specified in 16.2, the test voltage being applied between the
windings and the HousING;

* 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,

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

— the moTer=comercessor shall withstand.

the leakage current test as specified in 16.2, the test voltage being applied betweenh the
windings and the HousING;

the electric strength test of 13.3 of Part 1;

— the mQTOR-cOoMPRESSOR PROTECTION SYSTEM shall be able to operate or jt_Shall remain peffnanently
open-cirquited.

If the MOTR-COMPRESSOR PROTECTION SYSTEM remains permanently open-circtited, the test of 19.102|with start
and run gapacitors short-circuited shall be repeated on three additional samples and all three additional
samples [shall remain permanently open-circuited at the conclusion of the test.

NOTE The [test can be repeated on three new MOTOR-COMPRESSORS"ér by replacing, in the MOTOR-COMPRESSQR originally
tested, the MOTOR-COMPRESSOR PROTECTION SYSTEM with pne, of the same type.
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19.105 Three-phase moTor-comPressors shall be adequately protected against primary single-phase
failure.

NOTE 1 Primary single-phase failure means that one of the three incoming lines to the primary of the transformer supplying the
MOTOR-COMPRESSOR is disconnected.

Compliance is checked by the following test.

The moTor-comPRESSOR IS supplied from a star-delta or delta-star connected transformer with a line voltage
ratio such that the output voltage is equal to the rRaTED voLTAGE of the moTor-compressor. The transformer

is supp/iemwwwwmemm%ﬁe MOTOR-
compresspr. One phase of the supply to the input windings of the transformer is then disconnéctéd so that

maximum current flows in an unprotected winding of the MOTOR-COMPRESSOR.
The test |s continued for the following periods:
— 24 h, for MOTOR-COMPRESSORS With a SELF-RESETTING MOTOR-COMPRESSOR PROTECTION{SYSTEM;

— until tpe first operation of the protective system, for mMOTOR-COMPRESSORS With @& NON-SELFIRESETTING
MOTOR-COMPRESSOR PROTECTION SYSTEM.

MOTOR-COMPRESSORS designed for more than one RATED vOLTAGE are tested at each voltage.

Howeven| MOTOR-COMPRESSORS With & SELF-RESETTING MOTOR-COMPRESSOR PROTECTION SYSTEM and dedigned for
more thajn one RrRATED voLTAGE are tested at the highest vaoltage for 24 h and at the lowest voltage for 3 h.

NOTE 2 Sgparate samples can be used in testing MOTOR-COMPRESSORS designed for more than one RATED VQLTAGE, at
each of thejr RATED VOLTAGES.

During tHe test,

— the temperature of the nousing and-the temperature of the accessible surfaces of asgsociated
compongnts shall not exceed 150 °G;

— the mofor-compPressor windings Shall not be damaged;

— the moTor-comPRESSOR ahd) MOTOR-COMPRESSOR PROTECTION SYSTEM Shall not emit flames, sparks pr molten
metal.

NOTE 3 MPTOR-COMPRESSOR windings are considered damaged if the windings open circuit or if the MOTOR-COMPRESSOR
does not fFomply_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 digtribution of
currents dufing-the test, or if currents measured at the conclusion of the test vary by more than 5 % from currents mgasured 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 19.1083, if it is protected by one
of the following devices:

— an overcurrent device, protecting each phase of its supply and which is provided with the motor-
comPReSSOR or the rating of which is specified by the moTor-comPrREssorR manufacturer;
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— a MOTOR-COMPRESSOR PROTECTION SYSTEM, responsive to motor current, installed symmetrically at the centre
point of a star-connected motor-compressor and which simultaneously opens at least two windings;

— & MOTOR-COMPRESSOR PROTECTION SYSTEM, located in each winding of the motor-compressor, which activates
pilot duty contacts controlling the supply to the coil of the moTor-compPressor supply contactor and which is
responsive to at least one of the following:

® MOTOR-COMPRESSOR cuUrrent,

® MOTOR-COMPRESSOR temperature.

19.105DV D1 Modification by adding the following after the third paragraph:
s an alternate test method, two of the moTtor-compressor windings shall |be cgnnected

tpgether to form a single line. A single-phase supply source rated at)0,866 of the raTeD
LTace of the moTtor-compressor shall be applied to the single line (formed fror::lthe two

indings) and the remaining line (from the remaining winding) so-that maximum current

flows in an unprotected winding of the moTor-comPRESSOR.

20 Stablility and mechanical hazards

This clause of Part 1 is applicable.

21 Mechanical strength

This clause of Part 1 is applicable.

241.1DV D2 Modification by adding the-following Note to Clause 21.1DV of the PAart 1:

NOTE For the alternative test of Clause 214DV.1 in Part 1, a force of 6,8 J might be required by some existing

North American final application product standards. The 6,8 J value would be employed to evaluate a npn-metallic

enclosure cover if additional protection-was not afforded by final application equipment design.

21.101DV D1 Add the following clause to Clause 21 of the Part 1:

electrical enclosure seal gaskets are required to comply with the tests of Clausel 15, then
hey shall comply with Annex 101.DVA.

=

22 Consdtruction

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

22.2 Not applicable.

22.5 Not applicable.
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22.7 Replacement:
HousINGgs 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 incorporating a
bypass valve, shall be subjected to a pressure equal to:

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

— for R-7H4 subcritical refrigeration systems, 3,5 times the saturated vapour pressure of the,refjgerant at
27 °C, rqunded up to the next 0,5 MPa (5 bar).

NOTE 101 [Example of test pressure calculation for R-22 (subcritical):

Saturated \fapour pressure at 70 °C (gauge with respect to atmospheric pressure at STP) = 2,89 MPa (28,9 bar)
Test pressyre = 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;

| 3 fimes the DESIGN PRESSURE; Or

e\ the test pressure declared by the manufacturer; or

o| the test pressure specified in Table 101.

The test yalues for some refrigerants are given in Table 101. For refrigerants not mentioned, the |saturated

vapour pressure at the temperatures detailed is obtained from refrigerant vapour pressure curveg supplied
by the reffrigerant manufacture:
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Table 101 — Minimum high side test pressures

Test pressure
Refrigerant formulae Refrigerant number MPa (bar)

Subcritical

CClyF, R-12 6,5 (65)

CF3CHLF R-134a 7,5 (75)

CHCIF, R-22 10,5 (105)

CH,F, R-32 17,0 (170)

CH3CH,CH3 R-290 9,0 (90)

CF3;CFHCH3 R-t23ayf 7,0 {70

CF3CH4CHF R-1234ze 55 (59)

CH(CHZ)3 R-600a 3,5 (35)

CO, R-744 23,5 (235

by weigpt 73,8 % R-12 + 26,2 % R-152a R-500 7,5 (75)

by weigpt 48,8 % R-22 + 51,2 % R-115 R-502 11,0 (110

by weight 44 % R-125 + 52 % R-143a + 4 % R-404A 12,5 (125
R-134a

by weigpt 50 % R-125 + 50 % R-143a R-507A 12;5 (125

by weight 25 % R-125 + 52 % R-134a + 23 % R-407C 11,0 (110
R-32

by weight 50 % R-125 + 50 % R-32 R-410A 16,5 (165
Transcritigal

CO, R-744 42 (420

NOTE The refrigerant test pressure data is basedon NIST Reference Fluid Thermodynamic ahd
Transport Properties Database (REFPROP): Version 9.1.

In subcritical applications, a Housing which~s exposed to low side pressure, including those in| a moTor-
COMPRESSPR incorporating a bypass valve,sshall be subjected to a test pressure equal to

— for subgritical applications, other'than those using R-744, the higher of

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

—

2,6 MPa (25\bar);

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

In TRANSCRITICAL REFRIGERATION SYSTEMS, @& HOUSING Which is exposed only to low side pressure shall be
Subjected to a test pressure that is equal to the highest of

e 5 times the DESIGN PRESSURE; Or

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

e 2,5 MPa (25 bar); or
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» the test pressure specified in Table 102.
The test values for some refrigerants are given in Table 102. For refrigerants not mentioned, the saturated
vapour pressure at the temperatures detailed is obtained from refrigerant vapour pressure curves supplied
by the refrigerant manufacture.

NOTE 102 Example of test pressure calculation for R-22 (subcritical):

Saturated vapour pressure at 20 °C (gauge with respect to atmospheric pressure at STP) = 0,81 MPa (8,1 bar)

Test pressire-—=-5-x-0.81 MPa (81 bar)
= 4,05 MPa (40,5 bar)
= 4,2 MPa (42 bar) when rounded up to the next 0,2 MPa (2 bar).
Table 102 — Minimum low side test pressures
Test pressure
Refrigerant formulae Refrigerant number MPa (bar
Subcritica
CCI,F, R-12 2,4 (24)
CF3CH4F R-134a 2,4 (24)
CHCIF, R-22 4,2 (42)
CH,F, R-32 7,0 (70)
CH3CH4CHj3 R-290 3,8 (38)
CF3CF{CH, R-1234yf 2,6 (26)
CF3;CH3CHF R(234ze 1,8 (18),
CH(CH4)3 R-600a 1,0 (10)
COo, R-744 14,2 (142
by weight 73,8 % R-12 + 26,2 % R-152a R-500 3,0 (30)
by weight 48,8 % R-22 + 51,2 % R-115 R-502 4,6 (46),
by weight 44 % R-125 + 52 % R-143a +4 % R-404A 5,0 (50)
R-134a
by weight 50 % R-125 + 50 % R-143a R-507A 5,2 (52)
by weight 25 % R-125 + 52 % R-134a + 23 % R-407C 4,0 (40),
R-32
by weight 50 % R-125 + 50.% R-32 R-410A 6,8 (68)
Transcritigal
CO,» R-744 28,2 (282
NOTE ,The refrigerant test pressure data is based on NIST Reference Fluid Thermodynamic ahd
Transport Properties Database (REFPROP): Version 9.1.
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NOTE 103

Further information relating to refrigerant number designations can be obtained from ISO 817.

For refrigerant blends, the saturated vapour pressure is taken as the pressure at the dew point
temperature of 20 °C and 70 °C for low and high side respectively.

For two stage motor-compressors with direct discharge from the second stage, the Housing is considered
to be exposed to low side pressure.

For two stage motor-compressors without direct discharge from the second stage, the HousinG is considered

to be ex

The test
exclude

required
shall not

Where ¢
gaskets |
required

If a leaka
avoid leg

For a sem
low side
test pres
NOTE 104
22.9 Adq
Insulating
For the

complian|

COMPRESS

For test
voltage 3

For the

osed-to high side pressure.
7 r

shall be carried out on two samples. The test samples are filled with a liquid, such as
hir and are connected in a hydraulic pump system. The pressure is raised gradually
test pressure is reached. This pressure is maintained for 1 min during which"time th
leak except as indicated below.

askets are employed for sealing the Housing Of a SEMI-HERMETIC M@TOR-COMPRESSOR, 16
5 not considered as a failure, provided the leakage occurs at a pressure greater than 4(
fest pressure.

ge occurs, the test has to be repeated on a sample specially prepared by the manuf,
kage at the gasket.

I-HERMETIC MOTOR-COMPRESSOR employing a bypass valve which relieves high side pressun
ht a predetermined pressure differential, the HousinGg shall be capable of withstanding the
sure even though leakage occurs at gaskets,

All pressures are gauge pressures.

lition:

ypes of refrigerant and types of oil for which the motor-compressor is intended to
ce of winding wire-insulation shall be checked by the tests detailed in Annex BB
bRs that do not use)oil by test 16 in IEC 60851-4 for resistance to refrigerants.

6 in IEC 60851-4, the percentage of extractable matter shall not exceed 0,5 %. The b
hall be atleast 75 % of the minimum specified value.

ypes of refrigerant and types of oil for which the motor-compressor is intended to

complian|

materials used within the HoUsing shall be compatible with the refrigerant and oil used.

water, to
until the
P sample

akage at
% of the

hcturer to

e into the
required

be used,
DI MOTOR-

[eakdown

be used,

ce-of tie cords and insulation materials other than winding wire insulation shall be chech

ed by the

tests detailed in Annex CC.

22.14 Not applicable.
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22.21 Addition:

NOTE 101 The requirement is applicable only to external parts of the MOTOR-COMPRESSOR.

22.101 Where a MOTOR-COMPRESSOR USEd iN @ TRANSCRITICAL REFRIGERATION SYSTEM includes a PRESSURE RELIEF
pevice in the high side or discharge piping of the moTor-comPrESSOR, there shall be no other shut off devices
or system components except piping located between the moTor-coMPRESSOR and PRESSURE RELIEF DEVICE
which could introduce a pressure drop.

NOTE The required PRESSURE RELIEF DEVICE could be installed by either the MOTOR-COMPRESSOR manufacturer or the

appliance

Complianjce is checked by inspection.

23 Internal wiring

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

nanufacturer

22.102DV D1 Add the following clause to Clause 22 of the Part 1:

Notor-compressors intended to be used with A2 or A3 classified réfrigerants sha

he leakage rate shall be measured by filling the moTor-comPRESSOR HousINGg with he

_—Cc T =

akage rate.

2.103DV DR Add the following clause to Clause 22 of the Part 1:

displacement exceeding 0,02 m3/s shall"be equipped with a PRESSURE RELIEF DEVI
he capacity and the pressure setting.necessary to prevent rupture of the compre
ressure relief device shall be located between the compressor and stop valv
ischarge side. Discharge from the device may be vented to the atmosphere or int¢
ressure side of the system.

T O T =+

22.104DV DR Add thefollowing clause to Clause 22 of the Part 1:

device shall have a nameplate providing any applicable code symbol, together wit
gressure and capacity.

| be of a

Hermetically sealed design construction with a leakage rate of 3, grams per year gr less.

ium to a

ressure of not less than one-third of the pressure applied during the testing cqgnducted
nder Clause 22.7 or Annex 101.DVG. A mass spectrometer shall be used to determine the

e having
sor. The
b on the
b the low

positive displacement compressor operating at pressures exceeding 103 kPa agi having

A pressure relief device shall comply with the applicable national pressure code. The

h the set

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.
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24DV DC Modification to replace Clause 24 of the Part 2 with the following:

Except for 24.1.4, 24.1.4DV, 24.101, and 24.102DV, component requirements are replaced
by the relevant component standards in Annex DVA. A component not complying with a
Standard in Annex DVA shall be evaluated using the applicable component standard. If a
standard does not exist for a component, then the component shall comply with
requirements in this standard as far as they reasonably apply.

24.1.4 Addition:

— STARTING—RELAY. 100 Qo0
— SELF-RE$ETTING THERMAL MOTOR-PROTECTORS fOr MOTOR-COMPRESSORS* 2-000*
— NON-SELF RESETTING THERMAL MOTOR-PROTECTORS fOr MOTOR-COMPRESSORS 5p

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

*

24.101 |
during N
modified
compone
Compliar
2

2

24.1.4DV D1 Modification to Clause 24.1.4 in the Part 2 to add\the following:

Compressor pressure bypass valves 30 000**

" Tested per the requirements of Annex 101.DVD.

N MoTOR-coMPRESSORs that employ flammable refrigerants, components that may arc
RMAL OPERATION Of the end product shall comply with the requirements of IEC 6007}
by Annex DD, for group IIA gases or the refrigerant used. This requirement is not apq
nts within the HousIng.

ce is checked by inspection and thezappropriate tests of IEC 60079-15.

4.102DV D1 Add Clauses 24.102DV.1 to 24.102DV.3 to the Part 1:

nd which is required to break a motor load under locked-rotor conditions, sha

or spark
[9-15, as
licable to

4.102DV.1 A controller that is included as an integral assembly of the moTor-comPRESSOR,

| have a

urrent-interrupting._capacity not less than the locked-rotor load of the motor congrolled.

4.102DV.2 An.external thermal protective device employed on a motor-comprespgor shall

ithstand__short circuit conditions in accordance with the Limited short-cir

buit test

escribed<in Clause 27.7DV.1.5 to 27.7DV.1.7 of Part 1. The short circuit test$ on the

rotective device may be waived if:

enclosed motor overload

otective

device is within an outer cabinet of a product or section of a product;

— the motor or device is intended to be protected by the overcurrent protective
device as specified on the unit nameplate, or provided as part of the product, and

which is acceptable for the branch circuit protection;

— the assembly is constructed so that flame and molten metal will be confined

within the compressor terminal enclosure; or


https://ulnorm.com/api/?name=UL 60335-2-34 2017.pdf

42

CAN/CSA-C22.2 NO. 60335-2-34:17 ¢ UL 60335-2-34 NOVEMBER 3, 2017

25 Supply connection and external flexible cords

— combustible material, except electrical insulation or an air filter, is not located
below the motor.

24.102DV.3 Three samples of each component shall be subjected to each test condition,
and a new protective device shall be used for each test. The components shall withstand
short-circuit conditions described in Table 27DV.3 of the Part 1 when protected by an
overcurrent protective device that is suitable for branch-circuit protection. The devices
shall be of the type and rating as specified in Clause 27.7DV.1.8 of the Part 1. There shall
be no damage to conductors or their terminations, no ignition of cheesecloth or cotton
surrounding the enclosure housing the components under test, and no arc over between

hazardous voltage and extra-low-voltage circuits

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

25.1 Addlition:

— a set of terminals allowing the connection of a suppLY corb.

25.7 Nofl applicable.

26 Termfinals for external conductors

This clause of Part 1 is applicable only if so required by the( classification of 6.102.
27 Provision for earthing

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

27.1 Addlition:

An earth|ng terminal is required only if the moTor-compressor is classified in accordance with |6.102 as
being int¢nded for direct connection.of the appliance suppLY corp to the MoToR-comPRESSOR terminals.

28 Screws and connections
This clause of Part 1 is ‘applicable.
29 Cleanances, creepage distances and solid insulation

This clause.of Part 1 is 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 I: 2 500 V;

— overvoltage category Il: 4 000 V;
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— overvoltage category Ill: 6 000 V.

2911 A

ddition:

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

2914 A

ddition:

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 MIiNiMUM CLEARANCE

ad

is specifi
29.2 Ad(
Pollution
29.21 M
Add the
This does 1
2924 M
Add the
This does 1
29.34 A

For a RrA
INSULATION

NOTE 1

VOLTAGE.

ition:

degree 1 applies inside the HousING.

odification:

ollowing to Note 2 in Table 17:

ot apply to glass insulated terminals where corrosion protection extends ever the glass.
odification:

ollowing to Note 2 in Table 18:

ot apply to glass insulated terminals where corrosion protection extends over the glass.
ddition:

TED voLTAGE > 300 V and < 346 “V: the minimum thickness for accessible parts of A
consisting of a single layer is ‘for

overvoltage category I:-0;6 mm;
overvoltage categoty Il: 1,2 mm;
overvoltage category Ill: 1,5 mm.

1 For mulii-phase appliances, the line to neutral or line to earth voltage is used fo

30 Resistance to heat and fire

EINFORCED

' RATED

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

30.2.2 Not applicable.

3

0.101DV D2 Add the following clause to Clause 30 of the Part 1:

Polymeric enclosures that contain exposed uninsulated live parts shall:
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a) Have a 5VA flammability rating when tested in accordance with IEC 60695-11-
20; or

b) Comply with the 5VA Classification in Table 2 of IEC 60695-11-20 except that
the V-0 or V-1 classification is not applicable. Five samples shall be subjected to
the test procedure in 8.1 and 8.2 of IEC 60695-11-20 except that actual polymeric
enclosure samples shall be used. Each test sample shall be mounted as intended
for service, the flame being applied to any interior portion of the sample judged
likely to be ignited. Each sample shall be tested with the flame applied to a
different location. The apparatus in Clause 6 of IEC 60695-11-20 shall be used

0.102DV D1 Add Clauses 30.102DV.1 to 30.102DV.5 to the Part 1:

0.102DV.1 A starting relay of positive coefficient resistor (PTCR) type shall coneply with
testing as described in Clauses 30.102DV.2 — 30.102DV.5. As a result of the'test, there shall
e no charred or burned fibers of the cheesecloth. Smoke discoloration is ac¢eptable.
hirty samples shall be tested.

0.102DV.2 The PTCR starting relay assembly shall belassembled to thg motor-
ompressor, and the entire outer surface of the PTCR starting relay enclosure[shall be
overed by a single layer of cheesecloth. The cheesecloth” panels shall be held|in close
ontact with the external surfaces of the enclosure and adjacent surfaces of the
ompressor shell.

0.102DV.3 With the PTCR starting relay assembly at rated voltage, the voltage|shall be
ncreased in 50 V increments every 2 minutes-until the starting relay changes frgm a low
psistance state to the high resistance state: If the voltage at which this occurs:

- —

— Is less than three times the\PTCR starting relay rated voltage, then the poltage
shall be increased at the same rate until three times the starting relay rated
voltage is reached. This voltage shall be held for not less than 6 minutes.

— Equals or exceeds three times the PTCR starting relay rated voltage, then this
voltage shall be-held for not less than 6 minutes.

The voltage to the.PTCR starting relay shall then be increased at the same rate |until the
RTCR opens or_short circuits, or the PTCR enters a negative temperature coefficignt (NTC)
Zone with a thermal runaway. When one of these conditions occurs, the voltage|shall be
maintained for an additional 2 minutes. No ignition of the cheesecloth shall occuyr during
gny part-of this test.

NOTE.The PTCR change of state will occur when the voltage level exceeds the withstand voltage of tre starting
relays

30.102DV.4 The test shall be considered completed if the PTCR fractures and results in an
open circuit without igniting the cheesecloth during this phase of the test. If a fractured
PTCR does not result in an open circuit, it must comply with Clause 30.102DV.5.
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30.102DV.5 If the testing of Clause 30.102DV.3 and 30.102DV.4 does not result in an open
circuit of the starting relay, then the starting relay shall be connected in series with a
resistive load that allows the maximum continuous current to be applied through the
starting relay when applying rated voltage. Rated voltage shall be applied until the circuit
opens, untill the cheesecloth burns, or for a minimum of 8 hours. If ignition of the
cheesecloth occurs, the fire shall be extinguished as soon as possible. A self-resetting
thermal motor-protector may operate during the test.

NOTE The compressor windings are removed from the circuit and instead a resistive load is used to ensure the
maximum continuous current value.

31 Resistance to rusting
This clause of Part 1 is applicable only to parts which are outside the HousING.
1.101DV D2 Add Clauses 31.101DV.1 to 31.101DV.3 to the Part 1:

1.101DV.1 Motor-compressor electrical enclosures intended for_outdoor expostire shall
omply with the following:

ompliance shall be checked by the salt mist test of. IEC 60068-2-52, severity| 2 being
pplicable. Before the test, coatings shall be scratched.by means of a hardened ,Eeel pin,

e end of which has the form of a cone with an angle of 40°. Its tip shall be rounded with
radius of 0,25 mm + 0,02 mm. The pin shall bedoaded so that the force exerted plong its
xis is 10 N + 0,5 N. The scratches shall be made by drawing the pin along the syrface of
e coating at a speed of approximately 20 mm/s. Five scratches shall be made at least 5
m apart and at least 5 mm from the edges. After the test, the appliance shall hot have
eteriorated to such an extent that compliance with this standard, in particﬂar with
lauses 8 and 27, is impaired. The coating shall not be broken and shall not have joosened
om the metal surface.

1.101DV.2 As an alternate, compressor metal electrical enclosures that are intended for
utdoor use may be protected against corrosion with a coating designation G90 lr ASTM
90/A90M or by other metallic or non-metallic coatings that provide equivalent prptection.

1.101DV.3 The compressor Housing shall be protected by an organic or equivalent type
oating.

32 Radiation, toxicity'and similar hazards

This clause of Part 1 is not applicable.
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Key
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H HOUSING
R Residual current device that can detect a.c. or a.c. with d.c. components, max. Iy, = 30 mA r.m.s. or d.c. max. Iy,
=30 mA

P MOTOR-COMPRESSOR PROTECTION SYSTEM (external or internal)

M MOTOR-COMPRESSOR

Figure 101 — Supply circuit for the locked-rotor test of a single-phase motor-compressor
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Annexes

The annexes of Part 1 are applicable, except as follows:
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Annex C
(normative)
Ageing test on motors

This annex of Part 1 is not applicable.
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Annex D
(normative)
Thermal motor protectors

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

Running overload tests for motor-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 over any 5 min period is recorded.

The interval between current measurements shall not exceed 30 s. The cfnrﬁng clrrent is con.

idered to

be exclu
NOTE 1 TH

Before t¢
working

— under 1

— the maximum load — maximum cooling conditions specified in TableyAA.2;

as appro

If the mor
the tests
are to bq
and AA. 3

NOTE 2 H
correspond
Figure AA.1
with a givel

NOTE 3 Th
pressure,

MOTOR-C
appliances,)

NOTE 4 O
cooler tube|
Clause AA

led if the first current measurement is made approximately 1 min after starting.
e current is recorded to aid in checking reproducibility of test results.

sting in accordance with this annex is started, it shall be verified that the moToR-coMPRE
brder by applying the test of 16.3 and then by operating it in a substitute’refrigeration d

he conditions specified in Table AA.1 but at RATED VOLTAGE; or

briate for a period of not less than 2 h.

DR-COMPRESSOR PROTECTION SYSTEM OF MOTOR-COMPRESSBR CONTROL SYSTEM contains an ELECTRO]
in Clauses AA.4 and AA.5 are to be conducted,-otherwise, the tests in Clauses AA.2
conducted. If two stage moTor-coMPRESSORS, dre to be tested in accordance with Clau
, they have to be tested under the most.@herous conditions of operation.

or most applications of MOTOR-COMPRESSORS, it is possible to simulate an actual refrigerant cir

ng effect on the MOTOR-COMPRESSOR "operation, by the use of a calorimeter or substitute refrigeration
for such a typical circuit). By so doing,"it;is possible to determine the maximum motor temperature that would
MOTOR-COMPRESSOR/MOTOR-COMPRESSOR PROTECTION SYSTEM combination.

e temperatures of the MOTOR-COMPRESSOR are affected by the varying parameters of suction pressurg
eturn gas temperature, \MOTOR-COMPRESSOR ambient temperature and amount of air movemer
DMPRESSOR. It is.generally possible to simulate the maximum conditions that will be imposed by a geng
with a calorimeteror substitute refrigeration circuit.

those refrigerator and freezer applications that employ additional cooling means, such as an injection coo

2 would otherwise be exceeded, tests in the actual application can be required, as the exact effect of th

SSOR IS in
ircuit

INIC CIRCUIT
and AA.3
ses AA.2

uit and its
circuit (see
be attained

, discharge
t over the
ral class of

er or an oil

in the. MOTOR-COMPRESSOR, to reduce the motor temperature in cases where the temperature limits gpecified in

b additional

cooling me

hns-rmay not be able to be simulated.

NOTE 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 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, IEC
60335-2-75 and |IEC 60335-2-89.
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NOTE 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.

AA.1DV D1 Addition of Clause AA.1DV.1 and Table AADV.1 as follows:

AA.1DV.1 If a compressor is not able to be tested to the conditions set forth in Tables AA.1
and AA.2, testing can be completed using the optional test conditions in Table AADV.1. A
compressor tested to the optional test conditions shall be deemed to comply with Annex

AA.
Table AADV.1 — Optional test liti
Evaporation [Condensation Motor- Return gas
temperature | temperature | compressor | temperature
Tgs_t ambient
conditions temperature
°C °C °C °C
1 -25 +55 +43 +43
2 -25 +60 +43 +43
3 -15 +65 +43 +43
4 -0 +65 +43 +25
5 +15 +65 +43 +25
6 +30 +70 +43 +43
AA.2 Thg motor-compressor including the MOTOR-COMPRESSOR PROTECTION SYSTEM Of MOTOR-COMPRESSCR CONTROL

sysTem, iflany, is connected to the substitute refrigeration circuit of Figure AA.1 and operated
approprigte conditions given in Table AA.1 for tests 1°and 2. However, for R-744 refrigerant int

use in a

reached.

minimum cooling conditions.

NOTE 1 §
maximum

NOTE 2 S
approximat

If the moTor-comPrEssor cooling capacity is variable, the tests are carried out at maxi
pecial arrangements for the MOTQR-COMPRESSOR CONTROL SYSTEM can be needed in order to
alue of the cooling capacity.

teady conditions are considered to be obtained when three successive readings of the temperatur
bly 10 min intervals, dtthie same point of any operating cycle, do not differ by more than 1 K.

Under the
bnded for

TRANSCRITICAL REFRIGERATION SYSTEM, for all tests the maximum operating discharge presdure is 12
MPa and the return gas temperature is +25 °C>~The tests are continued until steady cond

tions are
mum and

obtain the

b, taken at
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Table AA.1 — Substitute refrigeration circuit conditions for operating under running overload

and the regturn gas temperature is +2 °C.

conditions
Evaporation [Condensation Motor- Return gas
Test temperature | temperature compressor temperature
number Applied voltage Application category ambient
temperature
°C °C °C °C
1 1,06 RATED VOLTAGE | Low back pressure — max. cooling -15 +65 +43 +43
1 1,06 RATED VOLTAGE | Low back pressure — min. cooling -15 +65 +43 +43
1 1,06 RATED VOLTAGE | Medium back pressure — max. 0 +65 +43 +25
cooling
1 ,06 RATED VOLTAGE | Medium back pressure — min. 0 +65 +43 +25
cooling
1 ,06 RATED VOLTAGE | High back pressure — max. cooling +15 +65 +43 +25
1 ,06 RATED VOLTAGE | High back pressure — min. cooling +15 +65 +43 +25
2 ,94 RATED VOLTAGE | Low back pressure — max. cooling -15 +65 +43 +43
2 ,94 RATED VOLTAGE | Low back pressure — min. cooling -15 +65 +43 +43
2 ,94 RATED VOLTAGE | Medium back pressure — max. 0 +65 +43 +25
cooling
2 ,94 RATED VOLTAGE | Medium back pressure — min. 0 +65 +43 +25
cooling
2 ,94 RATED VOLTAGE | High back pressure — max. cooling +15 +65 +43 +25
2 ,94 RATED VOLTAGE | High back pressure — min. cooling +15 +65 +43 +25
3 ,85 RATED VOLTAGE | Low back pressure — max. cooling —15 +65 +43 +43
3 ,85 RATED VOLTAGE | Low back pressure — min. cooling -15 +65 +43 +43
3 ,85 RATED VOLTAGE | Medium back pressure — max. 0 +65 +43 +25
cooling
3 ,85 RATED VOLTAGE | Medium back pressure — min: 0 +65 +43 +25
cooling
3 ,85 RATED VOLTAGE | High back pressure & max. cooling +15 +65 +43 +25
3 ,85 RATED VOLTAGE | High back pressure = min. cooling +15 +65 +43 +25
NOTE Forl R-744 refrigerant intended for use in a‘'non-TRANSCRITICAL REFRIGERATION SYSTEM, for all tests the|evaporation
temperatufe is —15 °C, the condensation température is +20 °C , the MOTOR COMPRESSOR ambient temperature i +43 °C
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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 injection cooler or an oil cooler and air flow over the MOTOR-COMPRESSOR can

be required

as recommended by the MOTOR-COMPRESSOR manufacturer.

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 TH

Figure AA.1.

NOTE 7 TH
not intende|

During te

— the ten
reduced

— the mo
supply;

— the tg
compong

NOTE 8 TH
windings of

e return gas temperature is measured by means of a thermocouple, situated in the suction line at point/A 4
e test is carried out at a 43 °C ambient temperature so as to produce an overload on the MOTOR<COMPRH
i that this be the reference ambient temperature for the temperature rises given in Table 3-of-Part 1.

sts 1 and 2,

hperature rises are measured and shall not exceed the values'given in the Table 3
by 7 K;

[OR-COMPRESSOR PROTECTION SYSTEM Shall not operate to diseonnect the MoToR-coMPRESSOR

mperature of the Housing and the temperatute of the accessible surfaces of as
nts shall not exceed 150 °C.

e requirements in Table 3, regarding winding températures of the different insulation classes are not appli
MOTOR-COMPRESSORS.

s shown in

SSOR. ltis

of Part 1

from the

sociated

able to the
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AA.3 Immediately after the tests of Clause AA.2, the moTtor-comPRESSOR including the MOTOR-COMPRESSOR
PROTECTION SYSTEM OF MOTOR-COMPRESSOR CONTROL SYSTEM, if any, is operated under the appropriate conditions
given in Table AA.1 for test 3 so as to cause the MOTOR-COMPRESSOR PROTECTION SYSTEM to operate or to reach
steady conditions with the motor-compressor in the stalled or running condition.

During test 3, if the moTor-comPRESSOR PROTECTION SYSTEM does not operate, the voltage is reduced in steps
of 4 % + 1 % of the rATED voLTAGE, at a rate of approximately 2 V/min, until steady conditions are reached
at each step. This procedure is continued until one of the following conditions occurs:

— the moTor-comMPRESSOR protection system operates;

— the motor-compressoRr stalls and steady conditions are reached.

NOTE 1 If fhe cooling capacity is influenced by the adjustment of the voltage, the MOTOR-COMPRESSOR CONTROL SYSTEM is
not adjustefl during the test in an attempt to maintain the cooling capacity as it was when the test was started.

In neithel of these conditions shall the moTor-comPrESSOR winding temperature €xteed 160 °C for moToR-
compPressprs with synthetic insulation and 150 °C for motor-compressors with-céllulosic insulation.

NOTE 2 THe resistance of the windings at the end of the test can be determined by taking-fesistance measurements [as soon as
possible affer switching off, and then at short intervals so that a curve of resistance against time can be plotted for ascqrtaining the
resistance @t the instant of switching off.

If the MOTIOR-COMPRESSOR is of the single-phase type with an interfally ‘mounted MOTOR-COMPRESSOR PRPTECTION
SYSTEM, the combined resistance of the main winding and start winding, il series, is used. If the MOTOR-COMPRESSODR is of the
three-phasg type with an internally mounted MOTOR-COMPRESSOR RROTECTION SYSTEM, it will be necessary to fifst establish
the trip pojnt then re-run the test and measure the resistance after shut-down, just prior to the MOTOR-COMPRESSOR
PROTECTION SYSTEM tripping. A continuous resistance recotding technique may be used if the temperatures correlgte properly
with those pbtained by the shut-down resistance method.

AA.4 The moTor-compRESSOR including thé-MOTOR-COMPRESSOR PROTECTION SYSTEM and MOTOR-CQMPRESSOR
CONTROL SySTEM, if any, is connected to the substitute refrigeration circuit of Figure AA.1 and operafed under
the apprppriate conditions given in ~Table AA.2. However, for R-744 refrigerant intended for|use in a
TRANSCRITICAL REFRIGERATION SYSTEM,Torall tests the operating discharge pressure is 12 MPa and [for test 4
the returp gas temperature is +25°C. The tests are continued until steady conditions are reached.
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Table AA.2 — Substitute refrigeration circuit conditions for operating under maximum load

conditions
Evaporation [Condensation Motor- Return gas
Test Back licati temperature | temperature | compressor | temperature
ei Applied voltage ac pressture application ambient
number category temperature
°C °C °C °C
4 RATED VOLTAGE Low back pressure — max. load — -15 +65 +43 +43
max. cooling
5 RATED VOLTAGE Low back pressure — min. load — -35 +49 +43 +25
max. cooling
4 RATED VOLTAGE Medium back pressure — max. 0 +65 +43 +25
load — max. cooling
5 RATED VOLTAGE Medium back pressure — min. load -20 +55 +43 +25
— max. cooling
4 RATED VOLTAGE High back pressure — max. load — +15 +65 +43 +25
max. cooling
5 RATED VOLTAGE High back pressure — min. load — -5 +55 +43 +25
max. cooling
During tgsts 4 and 5,
— the temperature rises of the MOTOR-COMPRESSOR CONTROL SysTEmJand the MOTOR-COMPRESSOR RROTECTION
SYSTEM cqntaining ELECTRONIC COMPONENTS are measured and shall‘not exceed the values given in Table 3 of
Part 1, reduced by 7 K;
— the prgrecTive pevice shall not operate to disconnect the motor-compressor from the supply;
— the temperature of the nousing and the temperature of the accessible surfaces of agsociated
compongnts shall not exceed 150 °C.
NOTE 1 Steady conditions are considered toyle) obtained when three successive readings of the temperaturg, taken at
approximatgly 10 min intervals, at the same point.of any operating cycle, do not differ by more than 1 K.
NOTE 2 The tolerances on the temperatures in Table AA.2 are +2 K for the MOTOR-COMPRESSOR ambient t¢mperature,
condensatipn and return gas temperaturés, and +1 K for the evaporation temperature.
NOTE 3 Fof some MOTOR-COMPRESSORS, an injection cooler or an oil cooler and air flow over the MOTOR-COMPRHSSOR may
be required as recommended by the MOTOR-COMPRESSOR manufacturer.
NOTE 4 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. Fof refrigerant
blends, the|saturated vapour pressure is taken as the pressure at the dew point temperature.

NOTE 5 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.

NOTE 6 The test is carried out at a 43 °C ambient temperature so as to produce a maximum load on the MOTOR-COMPRESSOR.
It is not intended that this be the reference ambient temperature for the temperature rises given in Table 3 of Part 1.

NOTE 7 The requirements in Table 3 regarding winding temperatures of the different insulation classes are not applicable to the
windings of MOTOR-COMPRESSORS.
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AA.5 Starting from the 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 at each step or until
one of the following conditions occurs:

— a PROTECTIVE DEVICE operates to disconnect the motor compressor from the supply

— the motor-compressor stalls and steady conditions are reached.

AA.5DV D1 Modification of Clause AA.5 to add the following:

for motor-compressors with synthetic insulation and 150 °C for motor-com
ith cellulosic insulation.

Table AA.3 — Steps for increasing the load on the motor-compressor

ceed 160
bressors

STEPS PROCEDURE
1a Aor other than R-744 TRANSCRITICAL REFRIGERATION SYSTEMS, increase the_tondensing temperature|to 70 °C.
1b Hor R-744 TRANSCRITICAL REFRIGERATION SYSTEMS, increase the djscharge pressure in steps of appfoximately 0,05
MPa up to a discharge pressure of 13 MPa.
2 Increase the evaporating temperature in steps of approximately 54 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 approximately 6 % of the input voltage to the inverter at |RATED
WOLTAGE, up to 1,12 times the input veltage to the inverter at RATED VOLTAGE.
4 §tarting from RATED VOLTAGE)gecrease the input voltage to the inverter in steps of approximately 5 % of the input voltage
tp the inverter at RATED VOLTAGE.
NOTE The|resistance of the windings at the end of the test can be determined by taking resistance measurements ps soon as
possible affer switching off sand-then at short intervals so that a curve of resistance against time can be plotted for ascqrtaining the
resistance @t the instant-pfiswitching off.
If the MOTOR-COMPRESSOR is of the single-phase type with an internally mounted PROTECTIVE DEVICE, th¢ combined
resistance 9f thesmain winding and start winding, in series, is used. If the MOTOR-COMPRESSOR is of the three-phage type with

an internallimdunted PROTECTIVE DEVICE it will he necessary to first establish the trip point then re-run the test amd measure
the resistance after shut-down, just prior to the PROTECTIVE DEVICE 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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Key
1 Thermog
2 Thermos
3 Cooling
4 Heat ex
5 Suction
6 Chargin
7 Discharg

NOTE 1 P
NOTE 2 T|

N

14

SM1243a

tat sensor
tatically controlled water valvé
ater
hanger
control
valve
e pressure gontrol

pint Ads-the return gas temperature measuring point — approximately 300 mm from the HOUSING.
he complete substitute cooling system can be located in the temperature controlled room (see Table AA.1)

alternately

all

(o

8 Reclaim valve

9 Discharge pressure line
10 Discharge

11 Motor-compressor

12 Suction

13 Suction line

14 Pressure equalizing valve

ohly the MOTOR-COMPRESSOR need be in this controlled ambient.

NOTE 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 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 recommendations.

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)
Winding wire insulation compatibility tests

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.

BB1 Te inao vindina wire- in ation ap pDe oNng ea._on ALO A a i epnresentative mplesas
follows:

a) Film-cpated winding wire shall be prepared in accordance with 4.4.1 of IEC 60851-5:2008 except that
samples [for the refrigerant and oil exposure shall not have the loop at the end removed until| after the
refrigerant and oil exposure.

b) Other winding wires shall be straight lengths of wire.
BB.1DV D1 Add the following:

BB.1DV.1 If motor-compressors are not used, either:‘two or six (at the manufacturer’s
gption) motorettes or coilettes or samples as shown.in"Annex BB shall be prepared for this
test.

BB.1DV.2 For winding wires over 600 volts refer to IEEE 1776.

BB.2 The size of the test samples shall be the smallest nominal wire size (diameter) intended fpr use on
the MOTOR-COMPRESSOR.

BB.3 Onk set of six samples shall be maintained in the as-received condition (no exposure to rgfrigerant
and oil). Another set of six samples shail:be prepared for the refrigerant and oil exposure testing.

BB.4 The six as-received samples of winding wire shall be subjected to the electric strength test of 16.3
except that the applied voltage shall be 125 % of the maximum working voLTAGE Of the MOTOR-COMPRESSOR,
but not Igss than 500 V. The.iest voltage is applied between the conductors of the wires. The winding wire
tested shall withstand theapplication of the test voltage specified without breakdown.

BB.5 The¢ set of six'samples prepared for the refrigerant and oil exposure testing shall be placgd in test
vessel(s)|and each<iest vessel shall be provided with a pressure relief device. Each test vessel $hall then
be sealedl, evacuated to 100 pm of mercury or less and heated to not less than 150 °C for at lgast 1 h.

NOTE A sgfety“control other than a pressure relief device can be used if it serves the purpose of preventing excessiye pressure
build-up within a test vessel.

BB.6 The oil shall be added within each test vessel so that all samples will remain partially immersed in
the refrigerant-oil-mixture throughout the duration of the test, including during the no heat period.
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BB.7 Each test vessel shall then be re-sealed, evacuated and heated in accordance with Clause BB.5.

BB.8 Each test vessel shall then be charged with the refrigerant vapour in a manner which does not
permit air to be introduced into the test vessel. The pressure of the refrigerant vapour shall be any
convenient pressure between 1,0 MPa and 2,4 MPa for any refrigerant other than transcritical R-744,
which shall be at a pressure of not less than 7,3 MPa.

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.

B.9DV D2 Modification by adding the following note:

OTE 1DV: To shorten the test time and at the manufacturer’s option, the minimum 48-hour cool-d¢wn period
tween each heat exposure may be omitted.

BB.10 The time temperature heating cycle used for the test is selected by the gnanufacturer.

Table BB.1 — Time temperature heating cycles

Heating temperature Total heating time Heating period

°C h h

140 1440 288
145 1080 216
150 720 144
155 540 108
160 360, 72
175 240 48

BB.11 Immediately after being exposed to.the refrigerant and oil, the winding wire samples| shall be
subjected to the electric strength test of 16.3"except that the applied voltage shall be not less than 100 %
of the mgximum woRrkiNG voLTAGE of the MOTOR-compPrEssoR for which the winding wire is intended to be used.
The test poltage is applied between the conductors of the wires. The winding wire tested shall withstand
the appli¢ation of the test voltage specified without breakdown.

Higure BB.101DV.1:.\D2 Add the following figure:
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Figure BB.101DV.1 - lllustration of turn to turn test specimen

igure BB.101DV.2 D2 Add the following figure:
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Annex CC
(normative)
Tie cords and insulation compatibility tests

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.

CCA1 Te"’ring of tie cords, inenlnfing system materials or parts shall be conducted on two sets of six

represeniative samples as follows:

a) Tie cofds shall be at least 500 mm long and of the minimum nominal thickness intended-for uge on the
MOTOR-COIMPRESSOR.

b) Insulafing system materials shall be of an amount approximately proportionaldetheir use in the system.
They shdll be of the minimum nominal thickness intended for use on the moter=¢omPRESSOR and having an
overall sige so the test in Clause CC.3 can be conducted without flashovet.

c¢) Parts guch as an internal motor terminal assembly or lead connection‘block shall be the actual type and
size as intended for use in the MOTOR-COMPRESSOR.

NOTE A syggested overall size for the other insulating system materials is@pproximately 50 mm x 50 mm.

CC.2 Orje set of six samples shall be maintained in the ‘@s-received condition (no exposure to rgfrigerant
and oil). Another set of six samples shall be prepared for the refrigerant and oil exposure testing.

CC.3 The six as-received samples of insulating materials or parts shall be subjected to thg electric
strength fest of 16.3 except that the applied v6ltage shall be not less than 125 % of the maximum workING
voLTAGE of the circuit for which the materials-are intended, but not less than 500 V.

CC.4 If the parts to be tested are:

a) insularling materials other than™tubing or leads, the test electrodes shall be opposing cylindical rods,
sized 5 mm diameter with edges rounded to a 1 mm radius;

NOTE The |electrode size can‘be varied from the size specified to accommodate testing of small parts.

b) tubing| the test-electrodes shall be a copper conductor and spherical metal shot. The copper ¢gonductor
shall be pf a size-approximately equal to the tubing internal diameter and then inserted into the tubing.
The tubing and'conductor shall be bent 180° over a mandrel having a diameter of not more thap 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 that the test voltage is applied between the conductor within the tubing and the metal
shot;

c) leads, the tests electrodes shall be the wire within the lead and metal foil 50 mm long, 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.
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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.

b) Tie ¢
operated
point, thq

CC.7 Th

CC.8 Th
vessel(s)

rd-samnles shall be installed and alianed in the test machine iaws. The movahle iaw
Ll ~J J J

at a speed of 300 mm/min £10 mm/min. If a sample breaks within 10 mm of the“ja
results shall be disregarded and another sample tested.

b average tie cord breaking strength shall be recorded.

b set of six samples prepared for the refrigerant and oil exposure testing shall be plac
and each test vessel shall be provided with a pressure relief device; Each test vessel

be sealedl, evacuated to 100 pm of mercury or less and heated to not less.thian 150 °C for at le

NOTE A s4
build-up wif

CC.9 Th
the refrig

CC.10 E

CC.11 H
permit ai
convenie
which sh

CC.12 T
into five
without h

CC.A3 T

fety control other than a pressure relief device can be used if it serves the\pUrpose of preventing excessi
hin a test vessel.

b oil shall be added within each test vessel so that<all)samples will remain partially imr
erant-oil-mixture throughout the duration of the test, including during the no heat perio

hch test vessel shall then be re-sealed, evacuated and heated in accordance with Clad

ach test vessel shall then be charged.with the refrigerant vapour in a manner which
r to be introduced into the test vessel. The pressure of the refrigerant vapour sha
nt pressure between 1,0 MPa and*2,4 MPa for any refrigerant other than transcritic
bll be at a pressure of not less*than 7,3 MPa.

he test samples shall be-tested as detailed in Table CC.1. The time of heating shall b
bqual heating periods.-Each heating period is followed by a period without heating. T
eating shall be at a.temperature of approximately 25 °C for 48 h.

he time temperature heating cycle used for the test is selected by the manufacturer.

shall be
v contact

bd in test
shall then
ast 1 h.

€ pressure

hersed in
.

se CC.8.
does not

| be any
bl R-744,

e divided
he period
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Table CC.1 — Time temperature heating cycles

Heating temperature Total heating time Heating period

°C h h

140 1440 288
145 1 080 216
150 720 144
155 540 108
160 360 72
175 240 48

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

a) Tie cofd samples shall be subjected to the breaking strength test in accordance with Clause €C.6. Not
less than| five of the six tie cord samples exposed to refrigerant and oil shall have arbreaking s{rength of
at least 80 % of the average as-received tie cord breaking strength.

b) Other jnsulation samples shall be subjected to the strength test of 16.3 except that the applied voltage
shall be ot less than 100 % of the maximum workiNGg voLTAaGE Of the circuit for which the mat
intended] The insulation or parts tested shall withstand the application_of the test voltage specifigd without

breakdown.

brials are
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Annex DD
(normative)
Non-sparking “n” electrical apparatus

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 1

17 Supqg
producin

Clause 1

18 Sup
surface

Clause 1
19 Supp

Clause 1

A is annlicable
rr

lementary requirements for enclosed-break devices and non-incendive~coniponents
g arcs, sparks or hot surfaces

7 is applicable.

lementary requirements for hermetically sealed devices producing arcs, sparks or hot

B is applicable.
ementary requirements for sealed devices producing arcs, sparks or hot surfaces

D is applicable.

20 Supplementary requirements for restricted-breathing enclosures protecting apparatus

producin

Clause 2

g arcs, sparks or hot surfaces

D is applicable.
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Annex DVA
(normative)
North American additional requirements

Annex DVA DC Modification of Table DVA.1 of the Part 1 by adding the following
components references:

Table DVA.1 — Component Standards Cross Reference

Component North American Standards
Canada United States
Crankcasp Heaters | CSA C22.2 No. 64, Household Cooking and Liquid-Heating | UL 499, Electric Heating Appliances
Appliances 'T
Refrigerant- CSA C22.2 No. 140.3, Refrigerant-Containing Components | UL 207, Refrigerant-Containﬂ\g
Containi£ for use in Electrical Equipment Componefts’ and Accessorids,
Components Nonele¢trical
Organic Goatings |- UL 1332, Organic Coatings for Steel
Enclosures for Outdoor Use [Electrical
Equipment
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Annex 101.DVA
(normative)
Accelerated Aging Tests — Gaskets

Annex 101.DVA D1 Add a new Annex 101.DVA as follows:
101.DVA.1 Rubber or neoprene compounds, except foamed materials, used for gaskets to

seal electrical enclosures of outdoor eqmpment shaII have physical propertles as indicated
- ndjcated in

101.DVA.2 Foamed neoprene or rubber compounds forming gaskets to seal an

dnclosure of outdoor equipment shall not harden or otherwise deteriorateto a de
ill affect their sealing properties after accelerated aging under the conditions in
able 101.DVA.2.

101.DVA.3 Thermoplastic materials forming gaskets to seal ‘an electrical encl
gutdoor equipment shall not deform, melt, or otherwise deteriorate to a degree
dffect their sealing properties after accelerated aging under the conditions ind

able 101.DVA.2. Solid polyvinyl chloride gasket material shall have physical properties as
indicated in Table 101.DVA.1 before and after the accelerated aging.

electrical

jree that
icated in

bsure of
that will
cated in

101.DVA.4 Gaskets of materials other than those mentioned in Clauses 101.[DVA.1 to
101.DVA.3 shall be non-absorptive, and shall\provide equivalent resistance to a
temperatures. The temperatures indicated.in Table 101.DVA.2 correspond to the maximum

Table 101.DVA.1
Physical properties for gaskets

temperatures measured on the gasket,during the end use application tests.

jing and

Neoprene or rubber compound

Polyvinyl chloride matetials

Before test

After test

Before test | Afte

test

Recovery|- Maximum set when 25,4
mm (1 in){ gauge marks are stretched
to 63,5 mm (2-1/2 in), held for 2)min
and meagured 2 min after release

6,4 mm (1/4 in)

Not specified

Elongation — Minimumeincrease in 250% 65% of original 250% 75% of |original
distance between 25;4“mm (1 in) 25,4 — 88,9 mm 25,4 — 88,9 mm

gauge mdrks at break (1 - 3-1/2 in) (1 - 3-1/2 in)

Tensile sfrength~ Minimum force at 5,86 MPa 75% of original 8,27 MPa 90% of [original
breaking point (850 psi) (1200 psi)
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Table 101.DVA.2
Accelerated aging conditions for gaskets

ke used for each of the following tests:
a) Recovery

b) Before Elongation

c) After Elongation

d) Before Tensile Strength

e) After Tensile Strength

Measured Material Test program
temperature °C (°F)
60 (140) Rubber or neoprene 70 hours in an air-circulating oven at 100°C +2°C
(212°F £3,6°F)
60 (140) Thermoplastic 7 days in air-circulating oven 87°C (189°F)
75 (167) Rubber or neoprene 168 hours in an air-circulating oven at 100°C +2°C
(212°F £3,6°F)
75 (167) Thermoplastic 10 days in an air-circulating oven at 100°C (212°F)
80 (176) Rubber, neoprene, or thermoplastic 7 days in an air-circulating oven at 113°C(2B5,4°F)
90 (194) Rubber or neoprene 10 days in an air-circulating oven at 121°C (249,8°F)
90 (194) Thermoplastic 7 days at 121°C (249,8°F) or 60 days at 97°C (206,6°F) in an
air-circulating oven
105 (221) Rubber, neoprene, or thermoplastic 7 days in an air-circulating oven.at 136°C (2[76,8°F)
101.DVA.5 At least three samples of neoprene, rubber, or polyvinyl'chloride materjals shall

101.DVA.6 A neoprene, rubber orpolyvinyl chloride gasket material shall be consFiEered as

gomplying if the average results for all samples comply with the physical pro
which they were subjected-as specified in Table 101.DVA.1.

rties to
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Annex 101.DVB
(informative)
Pressure code

Annex 101.DVB DR Add a new Annex 101.DVB as follows:

For the U.S., the applicable national pressure code is the ASME Boiler and Pressure Vessel
Code, Section VIII, and “UV” is the applicable code symbol.



https://ulnorm.com/api/?name=UL 60335-2-34 2017.pdf

70

CAN/CSA-C22.2 NO. 60335-2-34:17 ¢ UL 60335-2-34 NOVEMBER 3, 2017

Annex 101.DVC
(normative)
Nonmetallic materials
Annex 101.DVC D2 Add a new Annex 101.DVC as follows:

101.DVC.1 General

dequate mechanical, electrical, and thermal properties. In addition to the require
this standard, the requirements in Clauses 101.DVC.2 — 101.DVC.5 shall becons
the evaluation.

101.DVC.2 Electrical properties

101.DVC.2.1 If a non-metallic material is in direct contact with_an uninsulated
material shall be evaluated for:

a) Electric voltage withstand: at a minimum of 5. 000 volts per IEC 60243-
IEC 60243-2 and

b) Comparative tracking index: Shall be greater than 175 for outdoor use
materials and greater than 100 for otherdmaterials — IEC 60112.

101.DVC.3 Mechanical properties
:LO1.DVC.3.1 Non-metallic structural. parts that are subjected to long-term loac

dvaluated as specified in Clause*101.DVC.3.2.

hall have
ments of
dered in

part, the

and

ing and

hose change in dimensions or(shape could result in an unsafe condition |shall be

jected to

101.DVC.3.2 If the loading-is-self-relieving, such that the stress on the part is e;J’iminated

due to the change in dimensions of the polymeric part, then the part shall be su
the maximum load for not less than 300 hours at normal operating temperature.

If the loading is\not self-relieving, such as when the part is subjected to gravi
aexternal force,'then the part shall be subjected to the maximum load for not less 1
Rours at normal operating temperature.

y as the
han 1000

Following the test, the equipment shall comply with the requirements in this standard.
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