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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.
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European foreword

This document (prEN 12693:2023) has been prepared by Technical Committee CEN/TC 182
“Refrigerating systems, safety and environmental requirements”, the secretariat of which is held by DIN.

This document is currently submitted to the CEN Enquiry.

This document will supersede EN 12693:2008.

The main changes with respect to the previous edition are listed below:

a) normative referenced updated

b) thermal hazards added to Clause 4 Table 2

c) requirements on vibration added to 5.1

d) requirements for spacings in 5.6.4 Table 3 adjusted

e) NOTE in 6.2.3 transferred to normative text

f) requirements for testing in 6.3.4 modified

g) editorially revised

This document has been prepared under a Standardization Request given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of EU
Directive(s) / Regulation(s).

For relationship with EU Directive(s) / Regulation(s), see informative Annex ZA, which is an integral part
of this document.
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Introduction

This standard is a type C standard as stated in EN ISO 12100.

The machinery concerned and the extent to which hazards, hazardous situations and hazardous events
are covered are indicated in the scope of this standard.

When provisions of this type C standard are different from those which are stated in type A or B
standards, the provisions of this type C standard take precedence over the provisions of the other
standards, for machines that have been designed and built according to the provisions of this type C
standard.
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1 Scope

This document applies to positive displacement refrigerant compressors for stationary and mobile
refrigerating systems and heat pumps defined in 3.1, hereafter called compressors.

Itapplies for compressors used in commercial and industrial appliances and with electrical energy supply
including integral motors, up to 1 000 VAC and 1 500 VDC.

It applies to open drive, semi hermetic and hermetic motor compressors, which contain a positive
compression function.

This document is not applicable to:

— compressors used in household appliance for which EN 60335-2-34 applies;
— compressors using water or air as refrigerant;

— compressors in vehicle air conditioning systems covered by a specific product standard, e.g.
[SO 13043

This document does not deal with requirements for emission of noise and vibration .

NOTE1 Compressors for automotive comfort air conditioning systems can be developed according e.g. SAE ]
639.

NOTE2  Noise emission depends on the complete installation of the built-in compressors and the corresponding
operating conditions.

For semi-hermetic and open drive compressors which include moving parts and for which the external
envelope is primarily designed for mechanical loads, thermal loads (to limit the possible deformation due
to temperature), stiffness of the structure (external mechanical loads and weight of the equipment),
taking into account established safe industrial practice, it is considered that pressure is not a significant
design factor.

Attached parts covering other functions e.g. oil separators, oil coolers, suction accumulators comply to
EN 14276-1 or EN 13445-6 (cast iron) or EN 13445-8 (aluminium) or show compliance to the relevant
European requirements. This applies also to shells for hermetic compressors either welded or with any
kind of permanent joint.

Requirements for compressors used in explosive atmospheres are not covered by this document.
NOTE 3  For further guidance see EN 13463-1.
This document deals with significant hazards, hazardous situations and events relevant to compressors,

when they are used as intended and under conditions for misuse which are reasonably foreseeable by
the manufacturer (see Clause 4).

This document specifies safety requirements for the design, construction, manufacture and testing,
documentation and marking of compressors, including integral accessories, e.g. shut-off valve, if
necessary.

The requirements in this document take account of the intended use, as defined in EN ISO 12100:2010,
3.12.

This document relates to the compressor itself which is to be incorporated in a refrigerating system.

This document is not applicable to compressors as defined in the scope which are manufactured before
the date of publication.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 378-1:2016+A1:2020, Refrigerating systems and heat pumps - Safety and environmental requirements
- Part 1: Basic requirements, definitions, classification and selection criteria

EN 378-2:2016, Refrigerating systems and heat pumps - Safety and environmental requirements - Part 2:
Design, construction, testing, marking and documentation

EN 1515-1:1999, Flanges and their joints - Bolting - Part 1: Selection of bolting

EN 1515-2:2001, Flanges and their joints - Bolting - Part 2: Classification of bolt materials for steel flanges,
PN designated

EN 1515-3:2005, Flanges and their joints - Bolting - Part 3: Classification of bolt materials for steel flanges,
class designated

EN 1515-4:2021, Flanges and their joints - Bolting - Part 4: Selection of bolting for equipment subject to the
Pressure Equipment Directive 2014/68/EU

EN 1779:19991, Non-destructive testing - Leak testing - Criteria for method and technique selection
EN 10204:2004, Metallic products - Types of inspection documents

EN 13136:2013+A1:2018, Refrigerating systems and heat pumps - Pressure relief devices and their
associated piping - Methods for calculation

EN 20898 (series), Mechanical properties of fasteners

EN 60034-1:2010,2 Rotating electrical machines - Part 1: Rating and performance (IEC 60034-1:2010,
modified)

EN 60204-1:2018, Safety of machinery - Electrical equipment of machines - Part 1: General requirements
(IEC 60204-1:2016, modified)

EN 60529:1991,3 Degrees of protection provided by enclosures (IP Code) (IEC 60529 1989 + A1:1999 +
A2:2013 + Cor.1:2019)

EN 60999-1:2000, Connecting devices - Electrical copper conductors - Safety requirements for screw-type
and screwless-type clamping units - Part 1: General requirements and particular requirements for clamping
units for conductors from 0,2 mmz2 up to 35 mm? (included) (IEC 60999-1:1999)

1 Document impacted by A1:2003.
2 Document impacted by Corrigendum October 2010.

3 Document impacted by A1:2000, A2:2013 and AC:2019-02.
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EN 60999-2:2003, Connecting devices - Electrical copper conductors - Safety requirements for screw-type
and screwless-type clamping units - Part 2: Particular requirements for clamping units for conductors above
35 mmz2 up to 300 mm? (included) (IEC 60999-2:2003)

EN 61010-1:2010,* Safety requirements for electrical equipment for measurement, control and laboratory
use — Part 1: General requirements (IEC 61010-1:2010 + COR:2011 + A1:2016, modified +
A1:2016/COR1:2019)

EN ISO 898-1:2013, Mechanical properties of fasteners made of carbon steel and alloy steel - Part 1: Bolts,
screws and studs with specified property classes - Coarse thread and fine pitch thread (ISO 898-1:2013)

EN ISO 898-2:2022, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 2: Nuts
with specified property classes - Coarse thread and fine pitch thread (1SO 898-2:2022)

EN ISO 898-3:2018,5 Mechanical properties of fasteners made of carbon steel and alloy steel — Part 3: Flat
washers with specified property classes (ISO 898-3:2018 + Amd 1:2020)

EN ISO 898-5:2012, Mechanical properties of fasteners made of carbon steel and alloy steel - Part 5: Set

screws and similar threaded fasteners with specified hardness classes - Coarse thread and fine pitch thread
(IS0 898-5:2012)

EN ISO 4126 (series), Safety devices for protection against excessive pressure (1SO 4126 series)

EN ISO 9606-1:2017, Qualification testing of welders - Fusion welding - Part 1: Steels (1SO 9606-1:2012
including Cor 1:2012 and Cor 2:2013)

EN ISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and risk reduction
(IS0 12100:2010)

EN ISO 13732-1:2008, Ergonomics of the thermal environment - Methods for the assessment of human
responses to contact with surfaces - Part 1: Hot surfaces (1SO 13732-1:2006)

EN ISO 13857:2019, Safety of machinery - Safety distances to prevent hazard zones being reached by upper
and lower limbs (ISO 13857:2019)

EN ISO 14120:2015, Safety of machinery - Guards - General requirements for the design and construction
of fixed and movable guards (IS0 14120:2015)

EN ISO 15607:2019, Specification and qualification of welding procedures for metallic materials - General
rules (1SO 15607:2019)

EN ISO 15614-1:2017,% Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys
(IS0 15614-1:2017 + Amd 1:2019)

4 Document impacted by A1:2019 and A1:2019/AC:2019.
5 Document impacted by A1:2021.
6 Document impacted by A1:2019.
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EN ISO 15614-2:2005, Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 2: Arc welding of aluminium and its alloys (1SO 15614-2:2005)

EN ISO 21922:2021, Refrigerating systems and heat pumps - Valves - Requirements, testing and marking
(IS0 21922:2021)

CENISO/TR 15608:2017, Welding — Guidelines for a metallic material grouping system
(ISO/TR 15608:2017)

ISO 9606-2:2004, Qualification test of welders - Fusion welding - Part 2: Aluminium and aluminium alloys
IS0 10816-3:2009,7 Mechanical vibration - Evaluation of machine vibration by measurements on
nonrotating parts - Part 3: Industrial machines with nominal power above 15 kW and nominal speeds

between 120 r/min and 15 000 r/min when measured in situ

ISO 20816-1:2016, Mechanical vibration — Measurement and evaluation of machine vibration — Part 1:
General guidelines

ISO 20816-8:2018, Mechanical vibration — Measurement and evaluation of machine vibration — Part 8:
Reciprocating compressor systems

3 Terms, definitions and symbols
3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 378-1:2016+A1:2020,
EN ISO 12100:2010 and the following apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https: //www.electropedia.org

NOTE All pressures are gauge pressures unless otherwise specified.

3.1.1

positive displacement compressor

compressor in which compression is obtained by changing the internal volume of the compression
chamber

7 Document impacted by Amd.1:2017.
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3.1.2

maximum allowable pressure

PS

maximum allowable pressure as stated by the compressor manufacturer, chosen by the manufacturer for
each pressure stage of the compressor

Note 1 to entry: The common situation is that different values for PS are chosen for each pressure stage of the
Compressor.

Note 2 to entry:  There are in minimum two pressure stages on each compressor: the low pressure side (LP) and
the high pressure side (HP), but additional intermediate pressure stage(s) can be present.

Note 3 to entry:  The individual pressure stage of a compressor is connected to the corresponding “part of the
refrigerating system”, as defined in EN 378-1:2016+A1:2020, 3.1.8.

3.1.3

compressor overflow device

device specifically intended to protect only the compressor against bursting caused by abnormal
conditions, e.g. the discharge valve shut

Note 1 to entry:  The device relieves from the high pressure/intermediate side of the compressor to a lower
pressure side.

Note 2 to entry:  The device may be a bursting disc or may be a spring loaded overflow valve. Spring loaded
overflow valves can be either back pressure compensating or back pressure dependent type.

3.14
corrosion
all forms of material waste (e. g. oxidation, erosion, wear and abrasion)

3.1.5

maximum operating temperature

highest temperature that can occur during operation or standstill of the refrigerating system or during
testing under test conditions

3.1.6

minimum operating temperature

lowest temperature that can occur during operation or standstill of the refrigerating system or during
testing under test conditions

3.1.7
pressure bearing part
part, which is subject to stress due to internal pressure greater than 50 kPa (0,5 bar) gauge

3.1.8
main pressure bearing part
part, which constitute the envelope under pressure, essential for the integrity of the equipment

Note 1 to entry: Examples are housings, ends and flanges.

[SOURCE: EN 13445-1:2021]
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3.1.9

maximum allowable pressure at ambient temperature (-10 °C to + 50 °C)

PSo

maximum pressure for which the refrigerant compressor is designed, as specified by the manufacturer,
at ambient temperature (-10 °C to + 50 °C)

3.2 Symbols

For the purposes of this document, the symbols of Table 1 apply.
Table 1 — Symbols

Ay Elongation after fracture where the measured length is equal or greater than | mm
0,4 times of diameter of the rod
As Elongation after fracture where the measured length is equal to 5 times of | %
diameter of the rod
a Lifetime in years for calculating effect of corrosion; typically 20 years —
Co Factor to compensate for the quality of a casting —
Oe Negative wall thickness tolerance mm
Cact Actual wall thickness at given measuring points of the refrigerant compressor | mm
to be tested
es Reference thickness is the minimum material thickness needed to give | mm
adequate strength to pressure bearing parts
ec Reduction in wall thickness caused by occurrence of corrosion mm
€con Wall thickness as specified in the design drawing mm
KV Impact rupture energy |
KV Threshold value of impact rupture energy, where the impact rupture energy | ]
is defined as independent of the temperature
KVt Standard value of impact rupture energy at standard temperature of the | ]
material
KV1s min Impact rupture energy at minimum operating temperature TSmin |
Pr Maximum allowable design test pressure bar
PS Maximum allowable pressure bar
PS, Maximum allowable pressure at ambient temperature (-10 °C to + 50 °C) bar
PSts max Maximum allowable pressure at maximum operating temperature bar
PSS min Maximum allowable pressure at minimum operating temperature bar
Prest Minimum burst test pressure (greater than Pr) bar
Rpo2 Proof strength, 0,2 % offset at ambient temperature MPa,
N/mm?
Ryo021smin | Proof strength, 0,2 % offset at minimum operating temperature MPa,
N/mm?
Rpo2t Proof strength, 0,2 % offset at temperature t MPa,
N/mm?
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Rpoz2Ttsmax | Proof strength, 0,2 % offset at maximum operating temperature MPa,
N/mm?2
Ry 1,0 Proof strength, 1,0 % offset at ambient temperature MPa,
N/mm?2
Ren Upper yield strength MPa,
N/mm?2
Reti 15 max Upper yield strength at maximum operating temperature MPa,
N/mm?2
Rnm Tensile strength MPa,
N/mm?2
R 15 max Tensile strength at maximum operating temperature MPa,
N/mm?2
Rm act Actual tensile strength of the material of the refrigerant compressor to be | MPa,
tested N/mm?2
Rin con Tensile strength used for the design MPa,
N/mm?2
Sc Factor to compensate effects of corrosion —
Stast relation between maximum allowable strength at operating temperature and | —
the maximum allowable strength at ambient temperature
ST$ min Factor taking into consideration the impact rupture energy reduction due to | —
minimum operating temperature
STS max Factor to allow for the reduction in strength due to the maximum operating | —
temperature
Ss Factor to allow for the test pressure —
Ocon Initial design stress MPa,
N/mm?2
Ocorr Allowable stress values derived from ocon MPa,
N/mm?2
tmin 25 Lowest temperature at which pressure bearing parts can be used, if their load | °C

amounts to 25 % of the allowable design stress at 20 °C, taking the safety
factors according to Table A.1 into account

tmin 75 Lowest temperature at which pressure bearing parts can be used, if their load | °C
amounts to 75 % of the allowable design stress at 20 °C, taking the safety
factors according to Table A.1 into account

tmin 100 Lowest temperature at which pressure bearing parts can be used, if their load | °C
amounts to 100 % of the allowable design stress at 20 °C, taking the safety
factors according to Table A.1 into account

Tr Design reference temperature is the minimum operating temperature TSmin
adjusted. Used when determining TSmin based on reference thickness eg

Ts Temperature adjustment of the design reference temperature Tr

Tkv Impact test temperature

TS Operating temperature °C
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TSmin Lowest operating temperature °C
TSmax Maximum operating temperature °C
X Correction of the actual wall thickness relative to the wall thickness of the | —

design
Y Correction on the basis of current strength values of the test sample relative | —

to the strength parameters for the design of refrigerant compressor
Z Factor to allow for the quality of a joint (e.g. welded joint) —
d Wall thickness reduction per year mm
NOTE 1 bar = 0,1 MPa.
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4 List of significant hazards

See Table 2.

This clause contains all significant hazards, hazardous situations and events, as far as they are dealt with in this standard, identified by risk
assessment as significant for type of compressors and which requires action to eliminate or reduce the risk. The risk assessment shall be made
according to EN ISO 12100. The compressors shall be manufactured in accordance with the principle listed in EN ISO 12100 to eliminate or reduce
the foreseeable risk.

Table 2 — List of significant hazards, hazardous situations, safety requirements and/or measures

Significant hazard i
g- Hazardous situation Safety requirements and/or Reference Verification
according to EN ISO 12100 measures
Mechanical
Moving parts Possible injuries to human body Guards 5.2 \Y
Loss of stability Possible injuries at transport and |Fixing points 5.3 Vv
operation Lifting points 5.4,7.3.1 D/V
Lifting points 6.2.5 T
Rupture or bursting Possible injuries from ejected parts or | Design criteria 5.5 D
fluid Strength test 6.2.2,6.2.3,6.3.2 T
Tightness test 6.3.3 T
\Y
Electrical
Contact live parts Possible injuries from electrocution Design criteria 5.6.1, 5.6.2, 5.6.3, 5.6.4,|D
Earthing 5.6.5,5.6.9 D
Internal wiring 5.6.6 D
High potential test 5.6.7 T
Protection devices 5.6.8,6.2.4,6.3.4 \Y%
5.6.10
Electrostatic phenomena Possible injuries from electric shock |Earthing 5.6.6 D
Dosurents
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accos:g?ligizlllatNhfSZgigloo Hazardous situation Safety rec:::(i;t;r:ensts and/or Reference Verification
Thermal
Contact with hot or cold|Possible injuries to the skin Design criteria, Warning signs |5.1, 8.2
objects
Vibration
vibrating equipment Possible injuries from ejected parts or | Design criteria 5.1

fluid
Materials and substances
Contact or inhaling gasses Possible injuries from aggressive|Means and instructions 5.7 \%

media at draining Warning 732 \V
NOTE Verification methods:
V Visual inspection, verifies the required features of the components
T A testor check verifies that the features provided perform their function in such a way that the requirement is met
M Measurement verifies that requirements are met to the specified limits
D Drawing and / or calculations verify that the design characteristics meet the requirements
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5 Safety requirements and/or protective measures
5.1 General

Compressors shall comply with the safety requirements and/or measures of this clause.

In addition, the compressors shall be designed according to the principles of EN ISO 12100 for relevant
but not significant hazard, which are not dealt with by this standard.

Furthermore, the refrigerating system which the compressor is part of, shall be in accordance with the
requirements of the EN 378-2.

To avoid fatigue problems with parts of the refrigerating system connected to the compressor, vibration
values shall be classified and verified according to relevant part of ISO 10816 or ISO 20816. The following
parts of the standard are used:

— for reciprocating compressors ISO 20816-8:2018,

— for other compressors ISO 20816-1:2016 or ISO 10816-3:2009, depending on the power
consumption.

As surface temperatures on a refrigerant compressor and the attached parts and piping depend on
operating conditions and properties of specific refrigerants, protection shall be provided considering the
requirements in EN I1SO 13732-1.

5.2 Protection of moving parts
Protection shall be provided for moving parts such as automatic drives, fans or indicators of capacity

controls by fixed guards according to EN ISO 14120. Openings such as slots, holes, etc. shall comply with
EN ISO 13857:2019, Table 4

5.3 Safety to prevent loss of stability

Compressors shall be equipped with fixing points to ensure that they shall not tip or fall over during
transport and operation.

5.4 Safety during handling

Compressors above 25 kg weight shall be equipped with lifting points or arrangement to enable safe
lifting, installation and maintenance. Lifting points or arrangements shall be designed for to carry
1,25 times the weight of the compressor allocated to the individual lifting point.

NOTE For design it is sufficient to use a factor 2 against deformation and a factor 3 against fracture correlated
to vertical lifting.

5.5 Safety to prevent rupture or bursting

5.5.1 General

Compressors and associated components shall be designed and manufactured to withstand the pressure
and temperatures which can occur during operation, standstill and transportation taking into account
the thermal, chemical and mechanical stresses to be expected.

The materials shall be selected based upon suitability for the application. The choice of materials and
selection of dimensions shall be based on the need for sufficient strength, rigidity and stability to cope
with dynamic effects. The ability of the compressor to withstand internal pressure shall be demonstrated
by type test (see 6.2) or by individual test (see 6.3).
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5.5.2 Pressure requirements
The compressor shall be designed to withstand the pressures occurring during its intended use in a
refrigerating system with regard to the conditions given in EN 378-2:2016, 6.2.2.

NOTE This typically includes saturation pressures according to relevant ambient and operating temperatures,
but is not limited to this.

For refrigerants and applications not covered by EN 378-2, the maximum allowable pressure(s) PS shall
be determined by the manufacturer and specified in the Instructions for use under consideration of the
required application ranges, especially pressures, temperatures and allowed refrigerant(s). For further
requirements, see 6.2 and 6.3.

5.5.3 Design and Materials

5.5.3.1 Materials

The materials, including structural materials and welding consumables, solders, brazing metals and
sealants, shall be selected to allow for the thermal, chemical and mechanical stresses expected during
operation, standstill and transportation throughout the foreseeable life of the compressor parts.

Compressor casings and casing parts manufactured from the following materials with group numbers
according to CEN ISO/TR 15608 meet the requirements of this standard:

— steels, groups St 1.1, St 1.2, St 8.1;

— aluminium and aluminium alloys, groups 21 to 26;
— copper and copper alloys, groups 31 to 36;

— spheroidal graphite cast iron, group 72.2;

— spheroidal graphite cast iron, group 72.1;

— grey castiron, group 71.

Other metallic materials may be used provided that the mechanical properties are not altered by the
manufacturing process of the casing.

It is permitted to use non-metallic materials, e.g. for gaskets, coatings, insulating materials and sight
glasses.

5.5.3.2 Materials certificates
Materials for compressor enclosure parts >[0,001 m3] shall be supplied with a specific inspection
certificate for the product in accordance with the specifications of EN 10204 (e.g. 3.1, 3.2).

If material properties are changed during the method of manufacture to such an extent that the strength
and/or notched impact energies are reduced, these reduced values shall be taken into consideration by
corrections or shall be subject to suitable compensatory material treatment (e.g. heat treatment).

5.5.3.3 Design

The refrigerant compressor shall be verified for sufficient strength in the entire operating range.
There are two methods of verification for refrigerant compressors:

a) By calculation according to Annex A, C and D, or

b) By experimental method according to Annex B and D.
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Annexes A and B are used to verify the maximum allowable pressure at ambient temperatures PSo,
Annex C is used to determine PSy based on the maximum allowable pressure PS at higher temperatures
and Annex D is used to determine PS; based on the maximum allowable pressure PS at lower
temperatures. Annex E provides a compilation of material characteristics of often used materials.

For refrigerant compressor materials with reduced ductility at low temperatures the allowed stress shall
be reduced according to Annex D.

Valves and similar parts may be verified in accordance with EN ISO 21922.
5.5.4 Sight glasses

If sight glasses are used, safety requirements according to EN ISO 21922 shall apply.

5.5.5 Application of pressure relief devices

5.5.5.1 Protection against discharge shut off valve closed

The manufacturer shall protect compressor stages fitted with a shut-off valve between stages and
compressors with a nominal swept volume > 90 m3/h (25 1/s) against rupture by incorporating either a
compressor overflow device or a pressure relief device. In case of multiple stage compressors, the swept
volume of the high-pressure stage shall be considered as the ‘nominal swept volume’ for the purposes of
this clause.

NOTE Internal damage of the compressor from overloading and overheating may result if the overflow device

operates.

The compressor overflow device shall be sized to relieve the refrigerant flow produced by the compressor
at a suction pressure corresponding to 10°C saturated. If the maximum allowable evaporation
temperature differs from the value of 10 °C by more than 5 K then the overflow device shall be sized to
the pressure corresponding to that temperature.

The dimensions of the compressor overflow device shall be verified by testing according to 6.2.3.

The compressor overflow device shall relieve to a lower pressure part of the compressor. Pressure relief
devices discharging to atmosphere or discharging to the compressor/system lower pressure part shall
be in accordance to the relevant clauses of EN 13136 and the relevant part of EN ISO 4126.

The compressor overflow device shall not be used for system pressure protection.

A pressure relief device may also be used for system pressure protection.

5.5.5.2 Protection against standstill pressure higher than operating pressure

In case of COy, a relief device discharging to the atmosphere shall be used in order to protect the

compressor against pressure higher than PS of the relevant pressure stage. This shall be carried out in a
safe manner to avoid risk for personnel, see EN 378-2.

5.6 Electrical safety

5.6.1 General

The electrical components of the compressor shall conform to the requirements of EN 60204-1 and the
requirements of the following additions. Open type compressors as far as relevant are concerned insofar
as they are equipped with accessories e.g. fans, heaters, solenoid valves, electrical control devices.

5.6.2 Classification

Motor compressors and electrical devices enclosures shall be Class1 and at least IP 21 as defined in
EN 60529.
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5.6.3 Determination of current ratings

The following current ratings shall be determined for the compressor:

— max. operating current

is the maximum current that the compressor consumes at the running condition within its intended
operating range, at the minimum specified operating voltage, for the refrigerant which gives the

highest power consumption.

NOTE Usually, compressors are released for more than one refrigerant.

— locked rotor amps

shall be indicated at the rated voltage or at the average medium voltage if a range is specified, and at
the frequency giving the highest locked rotor amperage value. Measurements shall be taken with
rotor firmly locked against movement and at stabilized current level maximum 4 s after the stator
has been energized. Test shall start with the compressor enclosure at a temperature of 32 °C + 8 K.

Determination of locked rotor amps can be done during the test required at 6.2.4.2

5.6.4 Protection against access to live parts

Compressors shall be constructed and contained such that unintended touching of live parts is impossible

as defined in EN 60204-1:2018, Clause 6. Covers shall only be removable by using tools.

Flow of refrigerant gas shall be conducted such that condensation of moisture around electrical
connectors and terminals is avoided, but in case of moisture potential risks, a proper draining feature
should be provided in order to drain moisture and avoid condensed moisture holding possibility.
Spacings between live parts (energized parts) and dead metal parts (non-conductive, non-energized

parts) inside and outside the compressor enclosure shall be at least as given in Table 3.

Table 3 — Spacings

[mm]

Minimum acceptable spacings at un-insulated live parts of opposite
polarity and between an un-insulated live part and a dead metal part

Voltage range

Through-space

Over-surface

<130V 1,5 2,0
>130Vand <250V 3,0 4,0
>250Vand <480V 4,0 55
>480Vand <750V 5,5 7,5
750 Vand <1000V 8,0 10,0

>1000Vand <1500V 11,0 12,5

Spacings at the leads of tubed heaters for voltage range up to 250V may be at least 1,0 mm if

surroundings are protected against dirt.
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5.6.5 Connecting devices

Connecting devices shall comply with the EN 60999 series.

Technical documentation shall indicate the torque to be applied on bolted or screwed connection; for
screwless-type clamping units if a clip is necessary, technical documentation shall indicate the clips
specification.

5.6.6 Provisions for earthing

Motor compressors shall be equipped with provisions for earthing according to EN 60034-1:2010, 10.1.

5.6.7 Internal wiring

Internal wiring shall be routed, supported or otherwise protected against bending and cutting. Insulation
and supports shall be resistant against impact of vibration. Rough surfaces, sharp edges or contact to
moving parts shall be avoided where wiring is installed. Sleeves shall be applied on motor winding lead
ends where they are extended and fitted to connectors.

Openings through which insulated wires pass shall have smooth, rounded surfaces. In case of sheet metal,
openings shall be protected by bushings or sleeves.

5.6.8 High potential test

The high potential test shall be made according to 6.2.4 and 6.3.4.

5.6.9 Insulating materials

Insulating materials shall be resistant against refrigerants and lubricants used in the compressor and the
refrigerant circuit installation. They shall be made from materials resistant against corrosion or coated
to be corrosion protected. Impact of temperature by cooling and heating to temperatures which occur
during operation of the motor compressor shall be respected.

5.6.10 Motor compressors protection devices

Motor compressors shall be equipped with protection devices interrupting the motor current. These
devices shall be such that the temperature of any accessible surface shall not exceed 150 °C under normal
or abnormal operating conditions, e.g. locked rotor or failed phase / single phase condition (3 phase
motors). Thermal protection devices shall switch off the motor current directly (e.g. line break device
located inside the compressor housing) or act to interrupt the motor contactor in the control panel (e.g.
electronic module). These devices may be of the automatic or manual reset type and shall comply with
the requirements of EN 61010-1.

If the protection device is of automatic reset type, it may be used in case the manufacturer's
documentation/guidelines indicate the compressor has passed a 2 000 cycles locked rotor type test.

In addition to the over-current protection devices described above, motor compressors may also be
equipped with external manual reset over-current devices rated in accordance with EN 60947-4-1. In
such cases the locked rotor test does not need to be performed, provided that the use of such over-current
devices is a mandatory requirement recorded in the compressor manufacturer’s documentation.

5.7 Measures to reduce emissions of substances
Compressors shall be designed so that recovery of lubricant and refrigerant is possible in a safe and

environmentally acceptable manner (for example service connections, see EN 378-4). Special
instructions shall be given in the documentation for the user (manufacturer manual).
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6 Verification of safety requirements and/or protective measures

6.1 General
For each safety requirement and/or protective measure, except if it is self-evident, a method of
verification shall be established:

a) by testing according to 6.2;

b) by measures (e.g. “strength”);

c) by calculation;

d) by visual inspection.

Compressors shall be tested by the manufacturer: Either a type test according to 6.2 together with an

individual test according to 6.3.2.2 shall be performed or an individual test according to 6.3.2.3.

If a compressor is released by the manufacturer for different applications, the tests shall be made
according to the most demanding requirements.

All test results shall be recorded.
6.2 Type test

6.2.1 General
All types of compressor shall be type tested for strength, function of the pressure relieve device if

installed, and electrical safety.
6.2.2 Strength test

If an individual strength test is chosen according to 6.3.2.3, the following type test shall be performed.

Two representative samples of each compressor design platform shall be selected and tested. This
selection shall reflect worst case conditions with regard to strength. The test shall be made at least once
ayear.

Verification can be made by a notified body or within the manufacture's certified Quality Management
system.

The high pressure side enclosure of the compressor shall withstand without rupture a test pressure of at
least 3,0 x PS of that pressure stage.

Any low/intermediate pressure side enclosure of the compressor shall withstand without rupture a test
pressure of at least 3,0 x PS of that pressure stage.

The pressure shall be increased gradually until the required maximum test pressure is reached. The
pressure shall be maintained for at least 30 min. The pressure shall be relieved gradually. The test shall
be reported.

Arrangements for sealing openings and applying test pressures shall not influence the response of the
compressor being tested.

The compressor shall be considered to be acceptable if on completion of the pressure test, an examination
shows there are no signs of rupture.

The sample tested shall not be returned for use in normal production.
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A hydraulic test is recommended for safety. During this test, leaks and permanent deformations at a
pressure greater than 2,0 x PS of the relevant pressure stage are acceptable. For the purposes of this test
special gaskets may be used.

If compressor design is such that the individual pressure stages cannot be separated for type testing, the
test pressure specified for the high-pressure side (HP) shall be used.

6.2.3 Pressure relief device

Compressors with a compressor pressure relief device between the high pressure and the low or
intermediate pressure side shall also withstand on the high-pressure side a pressure at least 3 times the
pressure developed while the device is relieving — based on conditions specified in 5.5.5.

In case of backpressure compensating relief valves, a calculation according to EN 13136 under the
conditions that

— the opening pressure is 1,1 x PS of the high-pressure side (HP),
— the massflow is calculated to critical flow, and
— the calculated massflow shall be higher than the delivery rate of the compressor,

is sufficient.

If it can be established that the combination of the size of the motor and the size of the compressor is such
that the compressor could not run with a suction pressure corresponding to 10 °C saturated, the test
should be carried out at the highest suction pressure at which the compressor will run.

6.2.4 Verification of electrical safety
6.2.4.1 High potential test

Each motor compressor shall be tested according to EN 60034-1:2010, 9.2. The test-voltage is
determined by EN 60034-1:2010, Table 16.

During the test, the compressor shall be filled with dry air, nitrogen or a relevant refrigerant at the
manufacturer's choice.

Instead of using an AC voltage, the high potential test can be performed with a DC voltage of 1,5 times the
values necessary for AC voltage testing, at same other conditions, if the compressor has a factory mounted
and wired frequency converter attached, that includes filters for higher frequency parts, between the
power supply conductors and protective earth. The electrical safety of the built-in compressor motor
shall be tested separately, if the attached frequency converter blocks for the testing voltage to the motor
during the test of the final product. This can be applied for nominal power supply voltage up to 480 V AC.

6.2.4.2 Requirements on motor protection

Motor compressors shall be type tested for temperature protection under locked rotor conditions. This
requires preparation by using specific parts to prevent the rotor from turning. The test compressor shall
be equipped with thermal probes recording surface temperature at places where highest surface
temperatures will occur.

Motor compressors equipped with automatic reset thermal protection devices shall withstand 2 000
locked rotor cycles at rated voltage. The maximum surface temperature shall not exceed 150 °C. After
completion of the locked rotor test, the motor compressor shall pass a high potential test according to
EN 60034-1:2010, 9.2. The test voltage is determined by reference to EN 60034-1:2010, Table 16. The
leakage current shall not exceed 3,5 mA or 3,5 mA per kW rated input power, whichever is higher.
Independent of input power rating, leakage current shall not exceed 30 mA for motors up to 25 A
maximum rated current.
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