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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-011: Particular requirements for REFRIGERATING EQUIPMENT

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi tlon comprising
all national electrotechnical committees (IEC National Committees). The objécNN of to promote
international co-operation on all questions concerning standardization in the elee{fi ctrohic fields. To

this end and in addition to other activities, IEC publishes International Stan@ards, nicakSpedtifications,
Technical Reports, Publicly Available Specifications (PAS) and Guid ) as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; ary interested
in the subject dealt with may participate in this preparatory work. ental and non-
governmental organizations liaising with the IEC also participate in borates closely
with the International Organization for Standardization (ISO) in agcorda h_conditions determined by

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat X early as possible, an international
consensus of opinion on the relevant subjects since eac J ittee s representation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be held responsi in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformit ittees undertake to apply IEC Publications
7 i and regional publications. Any divergence

between any IEC Publicatiog regional publication shall be clearly indicated in

the latter.
5) IEC itself does not proyide_a Independent certification bodies provide conformity
assessment services and asgess™No IEC marks of conformity. IEC is not responsible for any

7) No liability shall atta i i , employees, servants or agents including individual experts and
members of its te i FC National Committees for any personal injury, property damage or
other damage_of § 9 whether direct or indirect, or for costs (including legal fees) and

expenses apising. ob pubh: atlon, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attentign i wn\tQ the Narmative references cited in this publication. Use of the referenced publications is
indispe pplication of this publication.

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

International Standard IEC 61010-2-011 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

It has the status of a group safety publication in accordance with IEC Guide 104.

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

FDIS Report on voting
66/589/FDIS 66/598/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2D°cuments
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A list of all parts of the IEC 61010 series, under the general title, Safety requirements for
electrical equipment for measurement, control, and laboratory use, may be found on the IEC
website.

IEC 61010-2-011 is to be used in conjunction with the latest edition of IEC 61010-1. It was
established on the basis of the third edition (2010) of IEC 61010-1.

This Part 2-011 supplements or modifies the corresponding clauses in IEC 61010-1 so as to
convert that publication into the |IEC standard: Particular requirements for REFRIGERATING
EQUIPMENT.

Where a particular subclause of Part 1 is not mentioned in this Part 2, that-s
as far as is reasonable. Where this part states “addition”, “modificatio
“deletion”, the relevant requirement, test specification, or note in Payt
accordingly.

bclause applies
acement”, or
d\be adapted

In this standard:

1) the following print types are used:
— requirements and definitions: in roman type;
— NOTES: in smaller roman type;
— conformity and tests: in italic typeg;

— terms used throughout this
ROMAN CAPITALS.

2) subclauses, figures, tables and not

the stability date indi
related to the specific

e reconfirmed,

e withdrawn,

e replaced by axevised
e amende

IMPORTANWoIour inside' logo on the cover page of this publication indicates
that it contains™~colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This standard, in conjunction with Part 2-010 and Part 2-012, addresses the specific HAZARDS
associated with the heating and cooling of materials by equipment which are segregated as
follows:

IEC 61010-2-010 | specifically addresses the HAzZARDS associated with equipment
incorporating heating systems.

IEC 61010-2-011 specifically addresses the HAZARDS associated with equipment
incorporating REFRIGERATING SYSTEMS.

IEC 61010-2-012 | specifically addresses the HAZARDS associa
incorporating both heating and REFRIGERATIN

with\ equipment

with each other such that the combined hedtin stem
yield additional or more severe HAZARDS than if
treated separately. It also addresses the& HAZ i with the
i i excessive
Guidance for the application of the ¢
When the equipment includes only a ma ) nd No REFRIGERATING SYSTEM
or other environmental factors apply, ¥ t applies without needing Part 2-011 or
Part 2-012. Similarly, when the equip a REFRIGERATING SYSTEM, and no
material heating system or, i dpply, then Part 2-011 applies without
needing Part 2-010 or Paft 2-042. v equipment incorporates both a material
heating system, and a ; ‘ ~ M or the materials being treated in the intended
application introduce sighifjs 2 FRIGERATING SYSTEM, a determination should
be made whethepthe JON an the two systems will generate additional or more
severe HAZARDS i e &¥aluated separately (application temperature, see
flow chart for selettjo ~ \ interaction of the heating and cooling functions yields

no additional or then both Part 2-010 and Part 2-011 apply for their
respective functi ) additional or more severe HAZARDS results from the
combining o i d.cooling function, or the equipment incorporates additional

The typical HAZARDS/for a REFRIGERATING SYSTEM (see Figure 101) consisting of a motor-
compressor, a condenser, an expansion device and an evaporator include but are not limited
to:

— The excess of temperature of the low-pressure side (return temperature) to the motor-
compressor is higher than admissible. A motor-compressor incorporates a refrigerant
cooled motor and it should be established that the maximum temperatures of low-pressure
side under least favorable condition do not exceed the insulation RATINGS within the motor.

— The excess of pressure of the low-pressure side at the inlet to the motor-compressor is
higher than admissible. The housing of the motor-compressor is exposed to this pressure
and so the design RATING of the motor-compressor housing should accommodate the
worst case pressures whilst providing the correct safety margin for a pressure vessel.

— The excess of temperature of the high-pressure side to the condenser is higher than
admissible. The temperatures of the high-pressure side under the most unfavorable
conditions may present a temperature HAZARD if the OPERATOR is exposed, or an electrical
HAZARD if insulation is degraded.

Documents
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— The excess of pressure of the high-pressure side to the condenser is higher than
admissible. The refrigerant components downstream of the motor-compressor up to the
expansion device are exposed to this pressure and so the design RATING of these
components should accommodate the worst case pressures whilst providing the correct
safety margin for a pressure vessel.

— The maximum application temperatures, where the heat is being extracted from, may
impact the maximum temperature of the low-pressure side to the motor-compressor as
well as present a temperature HAZARD if the OPERATOR is exposed, or an electrical HAZARD
if insulation is degraded. Whether this application temperature is derived from an integral
heating function of the device or from the heat dissipated from the material being cooled,
the impact under worst case conditions should be evaluated.

— The current draw of the equipment should be established when including the worst case

apply.
The worst case conditions should be determined for the equipme

SINGLE FAULT CONDITIONS.

Maximum temperature

and pressure at Condenser
high-pressure side
~
~
Motor- -
compressor Xpansgion
evic
Evaporator
~ <
- ~
Application
w under SOAKED
Maximum tempexature TEMPERATURE
and pressure at CONDITIONS
low- prefébg side
N
-

IEC
I@ a REFRIGERATING SYSTEM incorporating a condenser
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The selection process is illustrated in the following flow chart (see Figure 102).

Which Part 2 standard applies for equipment
under the scope of IEC 61010 that incorporates
heating and/or cooling?

Additional material treatment factors may
include irradiation, excessive humidity, CO,,
salt mist and chemicals etc.

Does the equipment
incorporate additional material
treatment factors?

Part 2-012 applies NO

alone

The application temperature could

be derived from the resultant heat

of the material being treated or an
integral heating function

oth Part 2-010 and
Part 2-011 apply

Part 2-012 applies
alone

The equipmen
to ensure the HAZAR

The equipment may take

measures to reliably mitigate the

impact of the application
temperature

IEC
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT
FOR MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-011: Particular requirements for REFRIGERATING EQUIPMENT

1 Scope and object
This clause of Part 1 is applicable, except as follows:

1.1.1 Equipment included in the scope

Replacement:
Replace the first paragraph by the following:

This group safety publication is primarily intended to b ed™a 8 tsafety standard for
al committees in the
preparation of their publications for products similat to{those mentionegd in the scope of this
standard, in accordance with the princip id d T 1P C@jide 04 and ISO/IEC Guide 51.

requirements beyond the current scope of
AMMABLE REFRIGERANT exceeds this amount.

If all or part o yipment falls within the scope of one or more other Part 2 standards of
IEC 61010 as well ithin the scope of this standard, it should also meet the requirement of
those other Part 2 standards, In particular, if equipment is intended to be used as a centrifuge,
it should meet the requirements of IEC 61010-2-020. However, when the equipment
incorporates a REFRIGERATING SYSTEM and a heating function where the combination of the
two introduces additional or more sever HAZARDS than if treated separately then the
application of IEC 61010-2-012 should be considered instead of this Part 2.

See further information in the flow chart for the selection process and guidance in the
Introduction.

1.1.2 Equipment excluded from scope

Addition:

Add the following new item after item j):
aa) equipment incorporating transcritical refrigerant system (system that use Cozmaﬂfﬁents

that use ammonia (NH3) as the refrigerant.
Document Sharing Hub
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1.2 Object
1.2.1 Aspects included in scope

Replacement:
Replace the first paragraph by the following:

The object of this Part 2 is to assure that the design and methods of construction of
REFRIGERATING EQUIPMENT provide adequate protection for OPERATORS, bystanders, trained
service personnel, and the surrounding area against the specific HAZARDS that relate to
REFRIGERATING SYSTEMS.

Addition:

Add the following note after the existing note:

NOTE 101 A list of HAZARDS typically associated with REFRIGERATING SYSTEM\a uded in Annex

BB.
2 Normative references

This clause of Part 1 is applicable, except as foll

Addition:

Add the following references to the list

protection “n”

IEC 60335-2-34,
Particular requirenvent

IEC 60335-2-34:2012

This clause of Pa applicable, except as follows:

Addition:
Add the following terms and definitions:

3.101

REFRIGERATING EQUIPMENT

test, measurement, control or laboratory equipment that incorporates a REFRIGERATING SYSTEM
either as an integral part of or remote to the equipment

3.102

REFRIGERATING SYSTEM

factory assembled unit for performing part of the refrigerant cycle (compression and
condensation) comprising one or more refrigerant compressors with motors, condensers,
liquid receivers (where required), interconnecting pipe work and ancillary equipment

Documents
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3.103

FLAMMABLE REFRIGERANT

refrigerant with a flammability classification of group 2 or 3 in accordance with 1ISO 5149-1
and ISO 817

Note 1 to entry: For refrigerant blends which have more than one flammability classification, either the most
unfavourable classification is taken for the purpose of this definition or the blend itself is evaluated for flammability
in accordance with ISO 817.

3.104

HPCO

HIGH PRESSURE CUT-OUT)

pressure actuated device that is designed to stop the operation of the pressure generator

Note 1 to entry: This note applies to the French language only.

3.105
PS
maximum allowable pressure as determined by the collated tesf

3.106

SOAKED TEMPERATURE CONDITION
environmental temperature condition when all the
(EUT) equal to +2 °C of the test room ambient

equipment under test

3.107
ABNORMAL OPERATION
operation of a REFRIGERA¥

1.41

4 Tests Q

This clause of Pa sept as follows:

4.3 Referek

4.3.1 nditions

Addition:
Add the following text after d):

Since the operating temperatures, pressures and current draw for a REFRIGERATING SYSTEM
are significantly impacted by ambient temperatures in a non-linear way, linear extrapolation of
test data is not possible. Therefore tests to establish temperatures, pressures, and current
draw of a REFRIGERATING SYSTEM shall be conducted under the following environmental
conditions:

aa) a temperature of 40 °C;

bb) a relative humidity not exceeding the limits of 1.4.1 d);

If the equipment is RATED by the manufacturer to operate in extended environmental

conditions as defined by 1.4.2 or a more restricted environment condition in accordance with
1.4.1 note 2, then these conditions will define the settings for 4.3.1 aa) or 4.3.1 bb).

Documents
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When the REFRIGERATING SYSTEM is water cooled, the temperature of the water supply shall be
the maximum as specified by the manufacturer (see 5.4.3) with the worst case water pressure
as specified by the manufacturer.

If a restricted environment condition in accordance with 1.4.1, note 2, is employed then the
test of 4.4.2.101 applies.

4.3.2 State of equipment
4.3.21 General
Addition:

Add the following after the first paragraph:

When measuring temperatures, pressures and current draws of equip

4.4.2 Application of fault conditions
4.4.2.10 Cooling

Replacement:
Replace the text with the following:
For cooling not associ

a) air-holes with filters
b) forced coolin

c) cooling by circ

RIGERATING SYSTEM:

be stopped;
coolant shall be stopped.

For cooling asgoc g of the REFRIGERATING SYSTEM:

d) condensexfan s st —\fgr'an air cooled REFRIGERATING SYSTEM
Eac an shall be stalled one at a time unless a single fault could disable all
condense imultaneously. The temperatures and pressures shall be monitored at

short intervals_throughout the test for the pressures to ensure that that peak pressures are
captured. This test is conducted at a room ambient of 25 °C + 3 °C.

e) condenser water failure test — for a water cooled REFRIGERATING SYSTEM

The REFRIGERATING SYSTEM is to be operated with the condensing water shut off and also
with the condensing water restricted until maximum stabilized temperatures are attained or
until representative maximum temperatures are attained under cycling load. The
temperatures and pressures shall be monitored at short intervals throughout the test for
the pressures to ensure that that peak pressures are captured. This test is conducted at a
room ambient of 25 °C + 3 °C.

f) Condenser fins shall be blocked to simulate clogging with dust etc.

If a manual reset HPCO is relied upon to limit the peak pressure during tests d), e) or f), then it
shall be reset manually within 6 seconds of operation for 10 cycles.

If an automatic reset HPCO is relied upon to limit the peak pressure during tests d), e) or f),
then it shall be permitted to cycle automatically until it can be demonstrated that peak
temperatures and pressures have been achieved. Documents

Document Sharing Hub

Full document details: IEC 61010-2-011 2016


http://avadocuments2026.com/doc/iec-61010-2-011-2016
http://avadocuments2026.com/doc/iec-61010-2-011-2016

IEC 61010-2-011:2016 © IEC 2016 -13 -

If it can be demonstrated that an HPCO will operate during tests d), e) or f), the manufacturer
may elect to waive this test, but will set the ps for the high and low side of the motor-
compressor to the rating of the HPCO.

For units with both air-cooled and water-cooled condensers — only one can be faulted at a
time unless the customer is permitted to run either air-cooled or water-cooled (the design
incorporates a redundant cooling option for the condenser).

For a cascade REFRIGERATING SYSTEM, if a heat exchanger from the first stage system acts as
a condenser to the second stage system, then the manufacturer may elect to run each
condenser stage individually under the tests of d), e) or f) accordingly. In this case disabling
the first stage system is considered to simulate the second stage running under a stalled fan
or condenser water failure test.

Addition:

Add the following new subclauses:

4.4.2.101 Extreme operating ambient abnormal (ABNOR?

Having determined the worst case test
10.4.1 the unit is run under these condjti

and pressures are recordéd. opéeration otecfive dewces is permltted durlng this test.
p033|b e due to tf

— the maximu 3 essyrgs at the point of operation of non-resettable or
manually resettabte de yually resettable device does not need to be reset

Temperature conirollers shall be overridden to produce uncontrolled cooling. This applies
whether the controltér controls the temperature of the equipment, heat transfer medium or
material being processed.

4.4.3.1 General

Addition:
Add a second new paragraph:

Due to the time it may take to achieve stable conditions for a REFRIGERATING SYSTEM, the
duration of single fault tests may be longer than 4 h unless it is clear that stable conditions
have been maintained for at least 1 h.

5 Marking and documentation

This clause of part 1 is applicable, except as follows: Documents
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5.1.2 Identification
Addition:

Add the following new items after the note following item b):

aa) the total mass of refrigerant for each separate refrigerant circuit;
bb) for a single component refrigerant, at least one of the following:
— the chemical name,
— the chemical formula,
— the refrigerant number;

cc) for a blended refrigerant, at least one of the following:
— the chemical name and nominal proportion of each of its cg
— the chemical formula and nominal proportion of each of it
— the refrigerant number and nominal proportion of each of
— the refrigerant number of the refrigerant blend;

NOTE 101 Refrigerant numbers are quoted in accordance with 1SO 81
e.g. ANSI/ASHRAE 34.

dd) maximum allowable pressure (PS), high a

NOTE 102 The collation of the test results thé

5.1.3 MAINS supply

Replacement:
Conformity is ch 3

the marking of is made with the equipment in the condition of
maximum power cons de any initial inrush current it is not made until the

current has stabjlizeq min). Transients are ignored. For REFRIGERATING
EQUIPMENT, the iR 9 bient temperatures and the interaction of any defrost

Add the following ymbols to Table 1:
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Table 1 — Symbols

Number Symbol Reference Description

ISO 7010 — W010 | Warning; low temperature/freezing conditions, frostbite

101 (2011-06) HAZARD (MOD)

1ISO 7010 — W021

102 A (2011-06) Warning; flammable material
103 A ISO 7010-W011 Warning; slippery surface
A Q\\)
104 A ISO 7010-W024 Warning; crushing of han§s \
N N\~
5.2 Warning markings
Replacement:
Replace the first paragraph with the follo
Warning markings specified in this sta dar@l \ following requirements.
Replace a) by the following
a) the perpendicular Qei Qf ian or all warning symbols shall be at least 15 mm.
The height t shall be , depending on the size of the equipment, the
legibility during/N¢ d_theyspace available for the symbol. Symbols and text
shall have clea) € ast ith the background.

Addition:
Add the folowing wewspaxagraph after the last paragraph (before the conformity statement);

Warning ma symbol for particular HAZARDS, which exist or develop only when
performing instaltatior or maintenance of the equipment, shall be marked and visible only
when executing this particular maintenance. For example, the marking of the type of
FLAMMABLE REFRIGERANT and of the flammable insulation blowing gas, shall be visible when
gaining access to the motor-compressors, and, in the case of equipment with a remote
refrigerant condensing unit, the pipe connections. The symbol 102 of Table 1 shall be placed
on the nameplate of the unit near the declaration of the refrigerant type and charge
information. It shall be visible after installation of the REFRIGERATING EQUIPMENT.

5.4 Documentation

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

5.4.1 General

Replacement:
Replace item d) by: D t
ocuments
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d) the information specified in 5.4.2 to 5.4.6, 5.4.101 and 5.4.102;
5.4.3 Equipment Installation

Replacement:

Replace the note with the following text

NOTE 1 It is recommended to add a statement in the documentation for the installation that the safety of any
system incorporating the equipment is the responsibility of the assembler of the system.

NOTE 2 For the US, equipment containing flammable refrigerant is required to have additional instructions — see
informative Annex DD.

5.4.4 Equipment operation

Addition:

Add the following new item after 5.4.4 j):

aa) information to allow safe access during use i
HAZARDS (see also 7.3.101 and 16.101).

of trip and slip

Addition:
Add the following subclauses:

5.4.101

The installation
be made by the

*ENT and the refrigerant condensing unit shall only
sonnel or similarly skilled person.

— an electricakdiagram showing the electrical terminals for connections.

For equipment intended for connection to a water supply for cooling purposes, the instructions
shall contain information on the maximum permitted temperature and maximum and minimum
pressure of the inlet water consistent with safe operation of the appliance.

5.4.102 Additional instructions for equipment that use FLAMMABLE REFRIGERANT

For equipment that use FLAMMABLE REFRIGERANT, the instructions shall include information
pertaining to the handling, servicing and disposal of the equipment.

The instructions for equipment which use FLAMMABLE REFRIGERANT shall include the substance
of the following warnings as necessary:

— WARNING: Keep all ventilation openings in the enclosure or, in the structure for building-
in, clear of obstruction.

— WARNING: Do not use mechanical devices or other means to accelerate the defrosting
process, other than those recommended by the manufacturer. Documents
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— WARNING: Do not damage the refrigerant circuit.

For equipment which use flammable insulation blowing gases, the instructions shall include
information regarding disposal of the equipment.

The instructions for split-systems that use a FLAMMABLE REFRIGERANT shall include the
substance of the following warning:

— WARNING: In order to reduce flammability HAZARDS the installation of this equipment shall
only be carried out by a suitably qualified person.

6 Protection against electric shock

This clause of Part 1 is applicable.

7 Protection against mechanical HAZARDS

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

7.3 Moving parts
This clause of Part 1 is applicable, except as foll \
Addition:

Add the following new subclause:

7.3.101 Door closure/lé
For door latching or lo S oUt self-locking mechanisms, where careless
operation may cause A 3d or fingers, the symbol 104 of Table 1 shall be
marked on theti e HAZARD may occur, warning of motion of

mechanical parts a

This clause of'R s applicable.

9 Protection against the spread of fire

This clause of Part 1 is applicable, except as follows:
Addition:

Add the following new subclause:

9.5.101 Warnings requirements for flammable liquids

If FLAMMABLE REFRIGERANT, FLAMMABLE REFRIGERANT blends and/or flammable insulation
blowing gases are used, the equipment shall be marked with symbol 102 of Table 1.
Additional explanations for the warning symbol shall be detailed in the documentation for
OPERATOR, service personnel and RESPONSIBLE BODY for final disposal of the equipment,
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including warnings of the flammable materials and against HAZARDS of fire and/or explosion
(see 5.4.102).

In other cases where flammable material is present in the equipment, symbol 102 can be used
as a warning marking.

10 Equipment temperature limits and resistance to heat
This clause of Part 1 is applicable, except as follows:

10.1 Surface temperature limits for protection against burns

Replacement:

Replace the second paragraph by the following second paragraph:

If easily touched heated surfaces are necessary for functional re thex peécause they
are intended to deliver heat or are hot because of prQximi i parts, they are

10.2 Temperature of windings

Addition:

and also in any e . ONS that could cause a HAZARD as a result of
excessive tempexa 9 sure. e\temperature limits for motor-compressors are defined

For motor-cogmp i with  IEC 60335-2-34:2012 and |EC 60335-2-
34:2012/AM1: S, (i : ifs Annex AA), compressor housing and winding temperatures

101 — Maximum temperatures for motor-compressors

Part of the motor-compressor Temperature (°C)
Windings with
— synthetic insulation 140 °C
— cellulosic insulation or the like 130 °C
Housing 150 °C

10.3 Other temperature measurements

Addition:

Add the following new item after 10.3 e):

aa) The temperature of components of the REFRIGERATING SYSTEM to establish maximum
pressures (see 11.7.101). Documents
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10.4 Conduct of temperature tests
10.4.1 General

Replacement:
Replace the text with the following:

Maximum temperature is determined by measuring the temperature rise under reference test
conditions defined by 4.3.1 of this standard. Linear extrapolation is not permitted. Unless a
particular SINGLE FAULT CONDITION specifies otherwise, the manufacturer’s instructions
concerning ventilation, cooling liquid, limits for intermittent use, etc., are followed. Any cooling
liquid shall be at the highest RATED temperature. Operating pressures shall be_monitored and
recorded during all the temperature runs for use in the evaluation of PS

When measuring temperatures and pressures for REFRIGERATING E hall be
started from a SOAKED TEMPERATURE CONDITION when all pressupes ha equalized.
Tests at the extremes of the input voltage (+x10 %) shall start \ESE e conditions
and achieve a stable state but need not start from a sg adit fety protective

of the test, the

monitoring shall continue after the unit is switche - i gsures from each
refrigerant stage have equalized or clearly demonstra > i values have been
reached.

During NORMAL CONDITION tests, prote S ‘
protectors for motor-compressors sha 9 teady conditions have been
established, thermal motor-protectors f \

Addition:

10.101 Protec

&

If minimum surfacg
the cold surface
frostbite HAZAR

11 Protection~against HAZARDS from fluids

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

11.7 Fluid pressure and leakage

Addition:
Add the following subclauses at the end of 11.7:

11.7.101 Maximum pressure in a REFRIGERATING SYSTEM

The maximum pressure to which a part of the equipment can be subjected to under NORMAL
CONDITION Or SINGLE FAULT CONDITION shall not exceed the RATED maximum working pressure
for the part. The RATED maximum working pressure of a component is determined by either its
RATING (if certified to the component requirements of 14.101) or by design if the parts can

h f11.7.102.
pass the tests of 11.7.10 Documents
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The maximum allowable pressure (PS) shall be determined by test or by applying the
saturated refrigerant pressures at the minimum specified temperatures given in Table 102. In
case of doubt, testing shall be performed. If the start-to discharge pressure of a pressure
relief valve or the set pressure of a rupture member used in the sealed system is less than the
saturated vapor pressure derived from Table 102, it can be used to limit PS for that system.
When saturated refrigerant pressures are used to define PS, the manufacturer is exempted
from recording the pressures during the normal and abnormal tests. The value of PS when
determined by test shall be considered to be the highest of the following:

a) the maximum pressure developed during the temperature runs as defined by 10.4.1;

b) the maximum pressure developed during the cooling failure SINGLE FAULT CONDITION test
defined by 4.4.2.10.d) or 4.4.2.10.e);

c) the maximum pressure developed during the test of 4.4.2.101 if applica
d) the maximum pressure developed during the test of 11.7.104.8;

NOTE 2 Equipment meeting the requirements of 11.7 may not be 3 wihg to national
requirements relating to high pressures. There are notes applied to ¢he re i nts which detail the

Ambient cond ions <55°C
High pressure side with air cooled condenser 63 °C 67 °C
v Maximum leaving water
High pressure side with water?anl\ed condens&& @\he%\ temperature + 8 K
High pressure side with ev&por ve\sbdenser 43 °C 55 °C
Low pressure side with heat exchanger expos Wor ambient o o
43 °C 55 °C
temperature
Low pressure sideWR xchan r ex ose}\k% indoor ambient temperature 38 °C 38 °C

NOTE 1 For the higp ified temperatures are considered the maximum which will occur

during operation. Tl{es igher than the temperatures that would occur if the compressor had
been running and the . pressure side, it is sufficient to base the calculation of pressure on
the expected i€ ressor after it has been running and then turned off. These temperatures
are minimum us/determine that the system will not be designed for maximum allowable
pressure JOW 3 rigerant pressure corresponding to these minimum temperatures

NOTE 2 T emperatures does not always result in saturated refrigerant pressure within the
system,for exa Inited charge system or a system working at or above critical temperature, CO, in

particular.

NOTE 3 For zeotropic blends the maximum allowable pressure (PS) is the pressure at the bubble point.

11.7.102 Leakage and rupture at high pressure
11.7.102.1 General

Refrigerant containing parts of a REFRIGERATING SYSTEM shall not cause a HAZARD through
rupture or leakage. The specific requirements for using FLAMMABLE REFRIGERANT or FLAMMABLE
REFRIGERANT blends are addressed in 11.7.104.

For components subject to the high-side or low-side pressure of the REFRIGERATING SYSTEM,
the structural strength of the fluid containing parts shall comply with 3 x PS as defined by
11.7.101 for the high or low side of the REFRIGERATING SYSTEM.

Conformity is checked by inspection of the RATINGS of the components exp n&gu‘ﬁj t
pressure and, if a HAZARD could arise, by the following pressure test. Compane ents
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certified to the component requirements of 14.101 and are used within their RATINGS
(component pressure rating > PS) are deemed to comply with this requirement without test.

NOTE 1 For evidence of conformity with national regulations in the USA, in Canada, and in some other countries
the structural strength of components are identical but design rating of the component is different based on safety
margin required in the national regulations. For example, in the USA the design rating for a component complying
with ASME boiler code is 1/5 of the structural strength of the component.

NOTE 2 In conjunction with NOTE 1, the minimum structural strength rating of refrigerant containing components
in the USA and Canada is 5 x the maximum pressure measured during normal pressure tests and 3 x maximum
pressure measured during abnormal pressure tests. The selection of certified components from North America
based on testing conducted in this standard shall take into consideration these certification differences.

11.7.102.2 Pressure test

The pressure of the component or assembly (equ:pment under test, EIN)) is rai ed, by air or

Three test samples & illed_with fluid, and shall be connected to a pressure-driving
source. The aised and lowered between the upper and lower cyclic values

' anufacturer for a total number of 250 000 cycles. The entire
Qn shall occur during each cycle.

The following test pressures shall be applied:

For safety purposes, it is suggested that a non-compressible fluid is used.

— For components at the low pressure side, maximum PS for the low pressure side shall be
applied the for the first cycle. For components at the high pressure side, maximum PS for
the high pressure side shall be applied for the first cycle.

— The pressure for the test cycles shall be as follows:

upper pressure value shall not be less than 0,7 x PS and the lower pressure value shall
not be greater than 0,2 x PS.

— For the final test cycle, the test pressure shall be increased to 1,4 x PS (2 times 0,7 x PS).

The component shall not rupture, burst or leak during this test.

A strength pressure test at 2 x PS is to be performed on three samples, other than the
samples used for the fatigue test.
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The component shall not rupture, burst or leak during this test.

11.7.103 Leakage from low pressure parts of the refrigerant circuit

For REFRIGERATING EQUIPMENT the requirements of 11.7.102 address the low pressure leakage
evaluation of the low pressure side of the refrigerant circuit.

11.7.104 Additional requirements for REFRIGERATING EQUIPMENT that use FLAMMABLE
REFRIGERANT

11.7.104.1 General
PMENT which use

of 150 g in
LAMMABLE

This standard addresses the requirements for REFRIGERATING EQU
FLAMMABLE REFRIGERANT when the amount of refrigerant is limited to a \
each separate refrigerant circuit. For equipment that uses a refrigera
REFRIGERANT that exceed this amount additional requirements shall 4

NOTE 1 1SO 5149 or EN 378-1, EN 378-2, 378-3, and 378-4 are standards\that addre guirements for
REFRIGERATING SYSTEMs that utilize greater than 150 g of FLAMMABLE R 3
what the additional requirements may be.

) Ocated inside an OPERATOR ACCESS
compartment is constfucted ¢ [ is contained within an ENCLOSURE with

of at least 0,1 mm. The ENCLOSURE has no
vaporator where the bonded seam has a width

compartment, eac

joints other t the
of at least 6
— where any part em which is located inside an OPERATOR ACCESS
efrig erant contained in an ENCLOSURE which itself is contained
within a separa t ctOSURE. If leakage from the containing ENCLOSURE occurs,

the leaked ' [ ined within the protective ENCLOSURE and the REFRIGERATING

Separate compartmemts with a common air circuit are considered to be a single compartment.

REFRIGERATING EQUIPMENT with a protected cooling system and which use FLAMMABLE
REFRIGERANT shall be so constructed as to avoid any fire or explosion HAZARD in the event of
leakage of the refrigerant from the cooling system.

Separate components such as thermostats which contain less than 0,5 g of FLAMMABLE
REFRIGERANT are not considered to cause a fire or explosion HAZARD in the event of a leakage
from the component itself.

For REFRIGERATING EQUIPMENT with a protected cooling system, no additional requirements
apply to electrical components located inside operator access compartments.

An equipment with a protected cooling system which, when tested, is found not to comply with
the requirements specified for a protected cooling system, may be considered as having an
unprotected cooling system if it is tested in accordance with 11.7.104.5 and found to comply
with the requirement for an unprotected cooling system. Documents
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Compliance is checked by inspection and by the tests of 11.7.104.3 and 11.7.104.4.

11.7.104.3 Leakage test for FLAMMABLE REFRIGERANT

Critical points are only considered to be the interconnecting joints between parts of the
refrigerant circuit, including the gasket of a semi-hermetic motor-compressor. Welded
telescopic joints of the motor-compressor, the welding of the pipes through the compressor
housing and the welding of the hermetic glass-to-metal seals (fusite) are not considered
critical points.

To find the most critical point of the cooling system, it may be necessary to perform more than
one test.

The method for simulating a leakage is to inject the refrigerant vapour
at the critical point. The capillary tube shall have a bore of 0,7 mm
between 2 m and 3 m.

switched off or operated under norma
unfavourable result.

During a test in which the REFRIGERATING EQE(PM
same time as the equipmenpt s first swi che

apour side of a gas bottle which shall contain enough
end of the test, there is still liquid refrigerant left in the

a) 32 °C #2 °C for leakage simulation on low-side pressure circuits;

b) 70 °C +2 °C for leakage simulation on high-side pressure circuits.

The quantity of gas injected should preferably be measured by weighing the bottle.

The concentration of leaked refrigerant is measured at least every 30 s from the beginning of
the test and for at least 1 h after injection of the gas has stopped, inside and outside
OPERATOR ACCESSIBLE areas, as close as possible to electrical components which, during
NORMAL CONDITION or ABNORMAL OPERATION, produce sparks or arcs.

The concentration is not measured close to

— non-self-resetting protective devices necessary for compliance with single fault testing
under 4.4 even if they produce arcs or sparks during operation,
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— Intentionally weak parts that become permanently open-circuited during the single fault
testing under 4.4 even if they produce arcs or sparks during operation,

— electrical apparatus that has been tested and found to comply with at least the
requirements in Annex AA.

The instrument used for monitoring gas concentrations (such as those which use infra-red
sensing techniques) should have a fast response, typically 2 s to 3 s and not unduly influence
the result of the test.

If gas chromatography is to be used, the gas sampling in confined areas should occur at a
rate not exceeding 2 ml every 30 s.

Other instruments are not precluded from being used provided that
influence the results.

do not unduly

All AcCESSIBLE surfaces of protectea
intimate contact with protected cooling sy
shown in Figure 103.

red at three different positions in a direction at right angles
three different positions on the channel in a direction parallel

The appropriate parts of the REFRIGERATING EQUIPMENT shall withstand the test of 11.7.102
with the test pressure reduced by 50 %.
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Dimensions in millimetres

—R1,0 +£0,1

B

Key
A Hard-soldered carbide tip K10

B Direction of movement

atching TooL tip details

protected cooling system are those where at least one
inside an OPERATOR ACCESSIBLE compartment or those

any electrical component located inside the OPERATOR ACESSIBLE
during NORMAL CONDITION or SINGLE FAULT CONDITION produces arcs or
sparks, and luminarigs, shall be tested and found at least to comply with the requirements of
Annex AA for group IIA gases or the refrigerant used.

This requirement does not apply to

— non-self-resetting protective devices necessary for compliance with 4.4, nor to

— intentionally weak parts that become permanently open-circuited during the tests of 4.4,
even if they produce arcs or sparks during operation.

Refrigerant leakage into OPERATOR ACCESSIBLE compartments shall not result in an explosive
atmosphere outside the OPERATOR ACCESSIBLE compartments in areas where electrical
components that produce arcs and sparks during NORMAL OPERATION or ABNORMAL OPERATION,
or luminaries, are mounted, when doors or lids remain closed or when opening or closing
doors or lids, unless these components have been tested and found at least to comply with
Annex AA for group IlIA gases or the refrigerant used.

This requirement does not apply to Documents
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— non-self-resetting protective devices necessary for compliance with 4.4, nor to

— intentionally weak parts that become permanently open-circuited during the tests of 4.4,
even if they produce arcs or sparks during operation.

Separate components such as thermostats which contain less than 0,5 g of flammable gas are
not considered to cause a fire or explosion HAZARD in the event of a leakage from the
component itself.

Other types of protection for electrical apparatus for potentially explosive atmospheres
covered by the IEC 60079 series are also acceptable.

Changing of a lamp is not considered a potential explosion HAZARD, because.the door or lid is
open during this operation.

Compliance is checked by inspection, by the appropriate tests of,
following test.

the refrigerant used. However, apparatus which has bee

comply with Annex AA using the gas specified for groyp

EFRIGERATING EQUIPMENT switched
RATED voltage, whichever gives the

The test is perf@d ; a third time if one of the first tests gives more
than 40 % of the lower expic

, 8Q0_% of the nominal refrigerant charge +1,5 g, in the vapour
AJOR ACCESSIBLE compartment in a time not exceeding 10 min.

For appliances having more than one door or lid, the most unfavourable sequence or
combination of opening the lids or doors is used.

For appliances fitted with fan motors the test is performed with the most unfavourable
combination of motor operation.

The concentration of leaked refrigerant is measured every 30 s from the beginning of the test,
at positions as close as possible to electrical components. However, it is not measured at the
positions of

— non-self-resetting protective devices necessary for compliance with 4.4, nor to

— intentionally weak parts that become permanently open-circuited during the tests of 4.4,
even if they produce arcs or sparks during operation.

The concentration values are recorded until they tend to go down. Documents
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The measured value shall not exceed 75 % of the lower explosive limit of the refrigerant as
specified in Table 103, and shall not exceed 50 % of the lower explosive limit of the
refrigerant as specified in Table 103 for a period exceeding 5 min.

The above test is repeated except that the door or lid is subjected to an open/close sequence
at a uniform rate in a time of between 2 s and 4 s, the door or lid being opened to an angle of
90° or to the maximum possible, whichever is less, and closed during the sequence.

11.7.104.6 Stagnation of leaked FLAMMABLE REFRIGERANT

REFRIGERATING EQUIPMENT which use FLAMMABLE REFRIGERANT shall be constructed so that
leaked refrigerant will not stagnate and thus cause a fire or explosion HAZARD in areas outside
the OPERATOR ACCESSIBLE compartment where components producing or sparks or
luminaires are mounted.

This requirement does not apply to areas where

— non-self-resetting protective devices necessary for compliafice
— intentionally weak parts that become permanently open/cir

Irrespective of
are specified in

During a test in which the equipment is operated, gas injection is started at the same time as
the equipment is first switched on.

A quantity equal to 50 % of the refrigerant charge #1,5 g is injected into the considered area.

Injection is to be at a constant rate over a period of 1 h and is to be at the point of closest
approach of

— pipe-work joints in external parts of the cooling circuit,
— the gaskets of semi-hermetic motor-compressors,

to the electrical component under consideration. Any direct injection shall be avoided.

Welded telescopic joints of the motor-compressor, the welding of the pipes through the
compressor housing and the welding of the fusite are not considered to be pipework joints.
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