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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2.040: Particul : s ,

WASHER-DISINFECTORS used to treat medical materials

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris|ng
all national electrotechnical committees (IEC National Committees). The object of (IEC is to prompte
international co-operation on all questions concerning standardization in the electrical and: electronic fields.|To
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatiops,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC (National Committee interesfed
in the subject dealt with may participate in this preparatory work. International, governmental and n¢n-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expfess, as nearly as possible, an internatiopal
consensus of opinion on the relevant subjects since each technical committee has representation from |all
interested IEC National Committees.

IEC Publications have the form of recommendations for int€rnational use and are accepted by IEC Natiopal
Committees in that sense. While all reasonable efforts aare.made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for g4ny
misinterpretation by any end user.

In order to promote international uniformity, IEG, National Committees undertake to apply IEC Publicatigns
transparently to the maximum extent possible™n their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicateq in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confornjity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for gany
services carried out by independent'certification bodies.

All users should ensure that thely have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of anywnature whatsoever, whether direct or indirect, or for costs (including legal fees) gnd
expenses arising dut)of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationyg is
indispensable.for the correct application of this publication.

Attention\is’' drawn to the possibility that some of the elements of this IEC Publication may be the subjec{] of
patentirights. IEC shall not be held responsible for identifying any or all such patent rights.

Th

. i . f the official IEC Standard all " to identify the cl s

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.


https://iecnorm.com/api/?name=c214637ffb1ae25dce3c81ea1f3e9b43

-4 - IEC 61010-2-040:2020 RLV © IEC 20

20

International Standard IEC 61010-2-040 has been prepared by IEC technical committee 66:
Safety of measuring, control and laboratory equipment.

This third edition cancels and replaces the second edition published in 2015. This edition

Cco

nstitutes a technical revision.

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

edition:
a) it _is_established on the basis of the third edition (2010) of IEC 61010-1 and its
Amendment 1 (2016);
b)| added tolerance for stability of a.c. voltage test equipment to 6.8.3.1;
c)| the status of a Group Safety Publication has been removed (this does not change the
technical requirements in the document).
The text of this International Standard is based on the following documents:
CDV Report on voting
66/699/CDV 66/716/RVC
Fdll information on the voting for the approval of this International Standard can be found|in
thé report on voting indicated in the above table.
THis document has been drafted in accordance with the tSO/IEC Directives, Part 2.
THe reader's attention is drawn to the fact thatC¢Annex G lists all of the "in-some-countfy"
clauses on differing practices of a less permanent nature relating to the subject of this
standard.
A |list of all parts in the IEC 61010: series, published under the general title Safgty
requirements for electrical equipmeéent’for measurement, control, and laboratory use, can pe
folind on the IEC website.
This Part 2-040 is to be used.in conjunction with IEC 61010-1. It was established on the basis
of |the third edition (2010) of IEC 61010-1 and its Amendment 1 (2016), hereinafter referred|to
as| Part 1.
THis Part 2-040 supplements or modifies the corresponding clauses in Part 1 so as to convert
that publicationiinto the IEC standard: Particular requirements for STERILIZERS and WASHHR-
DISINFECTORS.USed to treat medical materials.
Where~a\particular subclause of Part 1 is not mentioned in this Part 2-040, that subclauise

ap

plies~as far as is reasonable. Where this Part 2-040 states "addition", "modificatio

1 ’

llr.F

be

In

1)

adapted accordingly.

this standard:

the following print types are used:

— requirements: in roman type;
— NOTES: in small roman type;
— conformity and tests: in italic type;

Inlar‘pmpnf“’ or "deletion"_the relevant rpqnirpmpnt test qpprifiratinn ar note in Part 1 shiall

— terms used throughout this standard which have been defined in Clause 3: SMALL

ROMAN CAPITALS.
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2) subclauses, figures, and tables which are additional to those in Part 1 are numbered
starting from 101; additional annexes are lettered starting from AA and additional list
items are lettered from aa).

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

* reconfirmed,

* withdrawn,

* [ replaced by a revised edition, or
* | amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
thpt it contains colours which are considered to be useful for -the corre¢t
understanding of its contents. Users should therefore print this document using |a
cdlour printer.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR
MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-040: Particular requirements for STERILIZERS and
WASHER-DISINFECTORS used to treat medical materials

Th

R4

Re

Th

p

Ex
a)
b)
c)
d)

1.

Ad

Ad

NG

Eld
tra

a

-

(=}
—

strTriIization, washing, and disinfection of medical materials in the medical, veterina
armaceutical and laboratory fields, when used under thécenvironmental conditions of 1.4.

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

.1 Equipment included in scope

placement:
place the existing text with the following:

is part of IEC 61010 specifies safety requirements for eleCtrical equipment intended

hmples of such equipment include the following:

STERILIZERS and disinfectors using steam and/or hot water\as the sterilant;

STERILIZERS and disinfectors using toxic gas, toxic aetesol or toxic vapour as the sterilant;
STERILIZERS and disinfectors using hot air or hot inért-gas as the sterilant; and

WASHER-DISINFECTORS.

.2 Equipment excluded from scope
dition:

d the following note to item’f):

TE IEC 60601-1:2005,18.68, defines "medical electrical equipment" as follows (notes to entry are omitted):

ctrical equipment, having an applied part or transferring energy to or from the patient or detecting such ene
hsfer to or from the.patient and which is:

provided with-hot more than one connection to a particular supply MAINS; and
intended. by its manufacturer to be used:

19/ /in the diagnosis, treatment, or monitoring of a patient;-and-that-makesphysical-orelectrical contactw

or

Y,

gy

tha natiant ar trancfare anarav ta ar fraom tho nationt ar dataecte cilich anaravy trancfar to ar fram tho nati

nt
At

or

2) for compensation or alleviation of disease, injury or disability.

Addition:

Add the following new second paragraph after the lettered list:

This document does not apply to the following types of equipment:

aa

) equipment for use in hazardous atmospheres (see IEC 60079); however this document
does apply to an atmosphere created inside equipment by a flammable sterilizing

agent (see-43-0 13.2.101 and 13.2.102);
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bb

)

cc)

dd

)

laboratory equipment for the heating of materials for purposes other than sterilization
or disinfection (see IEC 61010-2-010);

laundry equipment (see I|EC 60335-2-4, |EC 60335-2-7, IEC 60335-2-11, and
ISO 10472 (all parts)), unless designed for disinfecting medical materials;

dishwashers (see IEC 60335-2-5 and IEC 60335-2-58).

1.2.1 Aspects included in scope

Replacement:

R4

g)

place item g) with the following new text:

liberated gases (including the non-intentional escape of toxic gas), pathogenic
substances, explosion and implosion (see Clause 13).

1.2.2 Aspects excluded from scope

Addition:

Add the following two new items:

aa) special requirements for protection against chemical @nd high-risk micro-biologic¢al
HAZARDS associated with the LOAD;

bh) general requirements for the design of calorifiers,shell boilers and PRESSURE VESSELSS.
NOTE National and other regulations or codes apply,for the safety of calorifiers, shell boilers gnd
PRESSURE VESSELS (see 14.101).

2 | Normative references

THhis clause of Part 1 is applicable exceptias follows:

Addition:

Add the following new references:

IEC 61770, Electric appliances connected to the water mains — Avoidance of backsiphonage

arld failure of hose-sets

\ED 62471, P ) . : . Y

IEC TR /2471 .2 Phntnhinloaical cafoty of lamne and lamn cvucetame Dart 2:- CriiAdanra n

HE—FR-82471-2—Photobiological-safety-ofJamps—andlamp-systems —Part2:—Guidance

manufacturing requirements relating to non-laser optical radiation safety

ISO-3585 Borosilicateglass 33 —Properties

ISO 4126-1, Safety devices for protection against excessive pressure — Part 1: Safety valves

ISO 4126-2, Safety devices for protection against excessive pressure — Part 2: Bursting disc
safety devices

3 Terms and definitions

This clause of Part 1 is applicable except as follows:

Addition:
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Add the following new terms and definitions:

3.2 Parts and accessories

3.2.101
CHAMBER

pa

rt of the equipment which receives the LOAD

3.2.102
LOAD

equipment or materials put into a CHAMBER to be processed through an OPERATING CYCLE

3.

.103

STERILIZER
equipment designed to achieve sterilization which comprises a series of actions,'ar operatio

n

3-A
P
as

pe

No
ge

3.]
OFA
co

No

3.]
WA

eded to achieve the specified requirements for sterility

P.104

ESSURE VESSEL

embly comprising the CHAMBER, the jacket (if fitted), doors, and\all other components
rmanent open connection with the CHAMBER

e 1 to entry: The PRESSURE VESSEL does not include parts from¢which it can be isolated, such as ste
herators, pipework, and fittings.

P.105

ERATING CYCLE

mplete set of stages of the process that is carried out in a specified sequence

e 1 to entry: Loading and unloading are not part of the OPERATING CYCLE.

».106

ASHER-DISINFECTOR

equipment intended to clean and-disinfect medical devices and other articles used in t

CO

3.
3

Ad

Ad

No|
oP

ntext for example of medical,\dental, pharmaceutical and veterinary practice

b Safety terms

b.2

HAZARD

dition:
d the following new Note 1 to entry:

e ¥ fo.entry: In the context of this document, the term HAZARD relates only to potential sources of harm to
ERATOR and surroundings (see 1.2.1), and does not include potential sources of harm related to the efficacyf

n

he

he
of

the

Process.

3.5.11
OPERATOR

Addition:

Add the following Note 1 to entry:

Note 1 to entry: An OPERATOR includes persons installing, operating, adjusting, maintaining, cleaning, repairing
moving equipment.

or
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Tests

This clause of Part 1 is applicable except as follows:

4.3.2.4 Covers and removable parts

Addition:

Add the following new second paragraph:

Cq
fo
Cl
HA

4,

Ad

Ad

Eg

vers including panels and control box ENCLOSURES which do not require the use of a 7o
removal need not be removed if they have interlocks which meet the requirements
buse 15, and which automatically de-activate all parts which would otherwise(present
ZARD when the cover is opened.

8.2.12 Duty cycle
dition:
d the following new second paragraph:

uipment which can be operated continuously shall also._be tested without any inter

between consecutive OPERATING CYCLES.

Ad

Ad

4.4

R

R4

Fg

4.4

Ad

dition:

d the following new subclause:

.3.2.101 Non-electrical supplies and services

pn-electrical supplies and servicesshall be set to the least favourable RATED settings.

1.2.1 General

placement:

place the first sentetice of the first paragraph with the following sentence:

1.2.5 Motors

dition;

ult conditions_shall include those specified in 4.4.2.2 to 4.4.2.14 and 4.4.2.101 to 4.4.2.103.

oL
of

al

Add the following new second paragraph:

If it is impracticable to test a motor-inplace when installed, a separate identical motor can be
tested but it shall be tested in the same conditions that-meet-or-exceed-the-conditions—within

ex

ist inside the equipment.

4.4.2.13 Interlocks

Addition:

Add the following new second paragraph:
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If an interlock provides protection against accidental contact with a hazardous substance, the

int

erlock is tested using a non-hazardous substance.

Addition:

Add the following three new subclauses:

4.4.2.101 Pressure controllers

Pr

ssure controllers  excent for overnressure safetv devices meetina the reauirements
4 L Lad J J hl

11

4.4
TH
e
re

no
SW

4.4

In
wh

NG
ex

Th

R4
R4

Th

a)
b)

c)

.7.4, shall be overridden to supply the service continuously.

1.2.102 Failure, or partial failure, of the MAINS supply

e equipment shall be operated at 90 % and 110 % of the RATED voltage forne cycle. T
Itage shall then be set to 90 % of the RATED voltage for 5 min. The voltage ‘shall then
juced gradually at a rate of approximately 10 V per min until the equipment fails to opers

itched on.

1.2.103 Failure, or partial failure, of other supplies and services

turn, each non-electrical supply and service shall be interrupted, or partially interruptg
ichever is less favourable.

TE Examples include air, steam, feedwater, sterilant gas,~détergent, disinfectant, and systems for draina
aust, and ventilation.

Marking and documentation
is clause of Part 1 is applicable except'as follows:

.2 Identification

placement:
place the existing text by the following:

e equipment shallLas a minimum be marked with-atleast the following:

the name.and address of the manufacturer;

any additional markings required by national and local regulations, including the name a
address of the manufacturer's authorized representative in the country of intended use;

asmarking that uniquely identifies the individual unit of manufacture such as a ser

d)
e)
f)

of

he
be
te

rmally. The voltage shall then be reset to the RATED voltage with-the equipment sfill

be,

ial

nllmhnr;
year and place of manufacture, if different from manufacturer's address;
model identification;

designated purpose of the equipment.

Conformity is checked by inspection

Addition:

Add the following two new subclauses:
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5.1.101 Overpressure-safety protective device

The device (see 11.7.4) shall be marked with the name of the manufacturer of the device, the
model number, and the pressure to which it is set. If a bursting disc is located between the
CHAMBER and the overpressure safety device, the disc shall be marked with its specified

bursting pressure and associated temperature.

NOTE National, local regulations and other codes-may can apply.

5.1.102 PRESSURE VESSELS and shell boilers

At
markings.

5.2

Warning markings

ention is drawn to the existence of national and local regulations that can require additior

al

Addition:

Add the following new second paragraph:

Warning and caution symbols shall be at{east 10 mm high.

5.4.1 General

Replacement:

Reéplace the first paragraph{excluding lettered list) by the following new paragraph:

The following documentation necessary for safety purposes, as needed by the OPERATOR
RESPONSIBLE BODY.\shall be marked with its date of issue or revision status and be provid

Wi

Ad

h the equipment:

d the following-twe-new-itemsto-the-first new paragraph after item h) of the lettered list:

or
ed

ad) -attention is drawn to the existence of national and local regulations that can-apply to the
oo snmindion
bb)} If NORMAL USE involves the handling of a hazardous substance, documentation shall

include information on constituents, correct storage, use, and safe disposal.
Lolototho soconclnalo

Replace Note 2 by the following new Note 2:

NOTE 2 Attention is drawn to the existence of national and local regulations that can apply to the documentation.

Add a new paragraph directly before the conformity statement:
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Marking, information, and language shall:

1)

2)
3)

4)

comply with regulations applying in the country of intended use;

NOTE-2 3 [1SO 15223-2 offers guidance for equipment classified as a medical device.
include instructions for the disposal of the equipment, its accessories and its packaging;

give due consideration to the technical knowledge, education and training of different
OPERATOR categories;

not contradict information contained in documentation provided to describe the equipment.

5.4
Ad

Ad
ag
5.4
R4
R4
b)
c)

d)

e)

g)

1.2 Equipment RATINGS
dition:
d the following new item to the-first-paragraph lettered list after item f):

) for each non-electrical service, if applicable, the RATED rangesxof temperatufte,
pressure and flow-rate.

1.3 Equipment installation

placement:

place items a) to g) with the following:

location and mounting instructions;

space required for safe and efficient maintenance)
individual weights of principal heavy subassemblies;
overall weight and floor loading requirements;

unpacking and assembly instructions*(see also 7.108);

MAINS supply requirements and cennections, including the temperature rating of any cat
required to meet the requiremenis in 5.1.8;

e

for PERMANENTLY CONNECTED‘EQUIPMENT:
1) supply wiring requirements;

2) requirements for. any external switch or circuit-breaker (see 6.11.3.1) and external
overcurrent protection devices (see 9.6.1) and a recommendation that the switch |or
circuit-breaker be near the equipment;

ventilation requirements (see 11.101, 13.1.103.1, and 13.1.101);
drainagefequirements (see 11.101);

instructions for protective earthing;

ipstructions relating to sound level (see 12.5.1);

raguirements for snecial services for examnle air feedwater coolina liauid-
FegqtHemets—+oSpectat-—SePHeeS—1oexahpre—aH—1e8e8aWatet —C HAg—HGHES

requirements related to hazardous gas atmospheres (see Clause 13);

instructions to position the equipment so that it is not difficult to operate the disconnecting
device;

instructions relating to the handling and containment of hazardous substances, including
any need for additional equipment that can be required to control emissions (see 13.1);

instructions relating to HAZARDS caused by liquids or hot items falling from the equipment
(see 9.1);

requirements for material used in the installation of the equipment and which can come
into contact with sterilant (see 13.1.103.4 and 13.2.101);

instructions for ambient illumination (see also 11.102);
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s)

NOTE 1SO 12100 and EN 1837 give guidance on lighting.
instructions relating to heat emission.

Addition:

Add the following new subclause:

5.4.3.101 Special systems

In

tallation instructions shall include details of the following special systems. if needed

to

pr

a)

b)

c)
d)

f)

g)
h)

Cd

5.4
R4

Ré

d)
e)

pbtect against possible HAZARDS:
non-recirculating ventilation system for the room in which the equipment is installed (al
see 13.1.103.3);

Such a ventilation system shall normally give a minimum of 10 air changes)'per hour, |
for large installations this may need to be increased.

for equipment using toxic sterilant, means to protect against HAZARDS, arising from faill
of the room ventilation system (see 13.1.103.3);

a non-recirculating local exhaust system to remove fugitive emissions (see 13.1.101.4);
a drainage system (see 13.1.101.3);

a venting system for the drain (see 13.1.101.3);

a CHAMBER exhaust system (see 13.1.101.2);

a system used to control escaping biological emissions (see 13.1.104);

any other supply, for example sterilant, sieéam, compressed air, hot or cold wa
(including instructions on the prevention of backsiphonage (see 11.104).

nformity is checked by inspection.

1.4 Equipment operation

placement:

place items a) to j) with the following:

identification of operating controls and their use in all operating modes;

an instruction net'to position the equipment so that it is difficult to operate t
disconnecting-device;

instructionsfor interconnection to accessories and other equipment, including details
suitable @eccessories, detachable parts and any special materials;

specification of limits for intermittent operation;
an‘explanation of symbols related to safety which are used on the equipment (see 5.2);

er

of

f)

g)
h)

k)

mnstructions for clegnina (sea-114 2\
HsHdetHehRs+er68aHhgL(Se L

instructions for making the equipment safe after an incomplete OPERATING CYCLE;

instructions for the correct use of the lockable door closure prevention devi
(see 7.102 b));

instructions to the RESPONSIBLE BODY for safe access to the LOAD in the CHAMBER in t
event of a fault (see 13.1.102);

instructions for action in case of a malfunction, including fault diagnosis;

ce

he

NOTE 1 These instructions can include any special methods of interpreting data recorded or noted during the
OPERATING CYCLE, to detect failure or trends that can lead to failure, for example the use of a temperature

recorder.

loading procedure;
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instructions for safe disposal of parts such as detergent containers, sterilant containers
and parts contaminated by pathogenic material;

NOTE 2 Additional requirements on methods of disposal can be specified by national or local authorities.

instructions for testing the function of critical safety devices in a safe manner, for example
overpressure safety devices (see 11.7.4);

if NORMAL USE involves the handling of substances, instructions on correct use and safety
provisions. In addition, instructions shall be given on methods of safe handling before
disposal, and recommendations on disposal (also see Note 2 above);

p)

q)
r)

5.4

Reé
Ré
Ing
e

In

A)

mjintenance, inspection and testing of the equipment and to ensure continued safety of the

temperature limits specified in Table 19;

guidelines to be followed in cases of emergency in which eye or skin contact or inhalatipn
could occur, such as release of toxic material or pathogenic material, or leakage from a
sterilizing agent container or disinfectant container or enzymatic, alkaline” or acidic
detergent container;

These guidelines shall also be prominently displayed on or near the equipment
instructions for safely replenishing containers of dosing chemicals (seé 13.102);

if a HAZARD could result from the use of equipment with a type of\LOAD other than those for
which it is intended, there shall be an appropriate warning\in the instructions, and| a
warning marking (see 5.2) shall state the types of LOAD(which can be used. If smjall
equipment has insufficient space for this warning markjng, symbol 14 of Table 1 shall pe
marked;

instructions for inspection, replenishment, and starage of consumable materials which
could cause a HAZARD, including details of HAZARDS which could arise from the introductipn
of incorrect quantities of recommended consumable materials, also procedures and detdils
of the protection needed to minimize such HAZARDS;

identification of residual RISKS and instructions on necessary protective procedures
(see Clause 17).

i.5 Equipment maintenance and service

placement:
place the existing text with.the following new text:

structions shall be ‘provided to the RESPONSIBLE BODY in sufficient detail to permit sdfe

uipment after the maintenance, inspection and test procedure.

structions‘shall include:

details of maintenance required on parts subject to wear and tear if failure could lead tq a
HAZARD;

b)

c)
d)
e)

imspectiomandTreptacement,if mecessary;, of any hoses/pipes or other parts—cormntaining
fluids, if their failure could cause a HAZARD;

details of safety devices fitted together with their settings and replacement procedures;
procedures for making the equipment safe prior to maintenance;

maintenance schedules and repair procedures, including ambient lighting level
(see 11.102) and any special precautions necessary to protect against HAZARDS during
maintenance;

methods of safe handling for repair or disposal of any part containing or contaminated by
toxic and/or pathogenic material;

NOTE 1 Requirements on methods of disposal can be specified by national or local authorities.

NOTE 2 Aspects of environmental impact are addressed in ISO 14971 and in applicable parts of IEC 61508.


https://iecnorm.com/api/?name=c214637ffb1ae25dce3c81ea1f3e9b43

IEC 61010-2-040:2020 RLV © IEC 2020 - 15—

g)
h)

k)
Co

battery types for equipment using replaceable batteries;
RATINGS and characteristics of replaceable fuses;

a list of parts (if any), restricted to examination and/or supply by the manufacturer or the

manufacturer's agent;
residual RISKS (see Clause 17) and protective measures for these RISKS;
verification of the safe state of the equipment after repair.

nformity is checked by inspection.

Ad

Ad

5.4.101 OPERATOR training

5.4.101.1 General

In

manufacturer's instructions shall state that the RESPONSIBLE BODY should ensure:

a)

b)

c)

Also see 7.3.2 b).

Cd

5.4.101.2 Procedures for potentially hazardous actions

Th
in

adjustment-of internal controls. The instructions shall specify that the RESPONSIBLE BODY my
provide" OPERATORS with training in these procedures.

dition:

d the following two new subclauses:

order that OPERATORS be adequately trained in the safe use ‘of the equipment, the

that all personnel who operate or maintain the equipment are trained in its operation apd

in its safe use;

that, if exposure limits (i.e. short-term exposure limit (STEL) or long-term exposure lifit

(LTEL)) or permissible working environmental concentration limit (see the notes to 13

1)

could be exceeded during NORMAL USE, personnel working with toxic chemicals, gasegs,
and vapours are given comprehensive instfuctions in the process. These instructions

include information on relevant health HAZARDS, national regulations, methods for s3
use, and methods to detect escape of the*agent;

fe

that there is regular training of .alhN"personnel concerned with the operation apd

maintenance of the equipment, including emergency procedures for any toxic, flammab
explosive or pathogenic material feleased into the environment. Records of attendance
training are maintained, and evidence of understanding demonstrated.

nformity is checked by inspection.

e manufacturer shall specify safety procedures for any potentially hazardous actio
ended tolbe carried out by an OPERATOR, for example the replacement of parts or t

e!
at

ns
he
st

Conformity 1S checked by Inspection.

6

Th

Protection against electric shock

is clause of Part 1 is applicable except as follows:

6.2.2 Examination

Addition:

Add the following new third paragraph after Figure 1:


https://iecnorm.com/api/?name=c214637ffb1ae25dce3c81ea1f3e9b43

- 16 - IEC 61010-2-040:2020 RLV © IEC 2020

FIXED EQUIPMENT, and equipment with a weight exceeding 80 kg, is not tilted or moved in
order to check the bottom, but the test finger is applied to any part of the bottom that can be
reached when the equipment is installed according to the manufacturer's instructions.

6.8.3.1 The a.c. voltage test

Replacement:

Replace the first sentence with the following sentence:

THe voltage tester shall be capable of maintaining the test voltage throughout the test within
18 % of the specified value.

6.9.2 Insulating materials

Addition:

Add the following new note at the end of the subclause, before the conforinity statement:

NQTE Although ceramics can provide satisfactory electrical insulation at ambient\temperature, attention is drawn
to fthe possibility that some ceramics show reduced insulating properties at-high temperatures. This is not oply
betause they are susceptible to progressive mechanical deterioration, buf also because they can become
elgctrically conductive at high temperatures and in NORMAL USE can be contaminated by conductive material.

7 | Protection against mechanical HAZARDS
This clause of Part 1 is applicable except as follows:
Replacement:

Replace the title with the following new:title:

7 | Protection against mechanical HAZARDS and against HAZARDS related to
mechanical functions

7. General

Replacement:

Replacesthe conformity statement with the following new conformity statement:

Canformity is checked as specified in 7.2to 7.7 and in 7.101 to-Z111 7.110

7.4 Stability
Addition:

Add the following new item to the lettered list, after the note in item e):

aa) For equipment with a door which, when open, is horizontal or nearly horizontal, and
which could be used to support the LOAD, a weight equal to 1,2 times the heaviest
RATED LOAD (specified in the instruction manual) is applied to, or suspended from, the
centre of-an the open door.
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7.5 Provisions for lifting and carrying

Addition:

Add the following new subclause:

7.5.101 Transfer of LOADS into and out of the CHAMBER

Means shall be provided to protect the OPERATOR against mechanical HAZARDS that could arise

du

ring transfer of the LOAD into or out of the CHAMBER.

Me¢ans shall be provided to locate and retain the LOAD and its carrier (if any) in the.corrg

po

If
Wi

sition for transfer of the LOAD into or out of the CHAMBER.

a sliding shelf within the CHAMBER has to be pulled out to accept the LOAD“ar permit
hdrawal, means shall be provided to prevent the shelf from tilting-'or becomi

unlintentionally disengaged when pulled out.

Th

e force required by an OPERATOR to put the LOAD into the CHAMBER ar to remove it from t

CHAMBER shall not exceed 250 N.
Canformity is checked by inspection and test, using the leastfavourable LOAD specified by t
manufacturer.
Addition:
Add the following new subclauses:
7.101 Doors, conveyors, etc
A HAZARD shall not be caused in NORMALCONDITION or in SINGLE FAULT CONDITION by:
a)| a mechanism used to open, close, or retain a door;
b)| wear on threaded parts;
NOTE Threads meeting the requirements of ISO 2901, ISO 2902, ISO 2903 and ISO 2904 can be suitable.
c)| residual movement.caused by any of the following:
1) operation of(lan'emergency shutdown device (see-~4++44 7.110);
2) loss of power;
3) component failure;
4) removal of an obstruction;
d)| aspart which is powered or driven from stored energy.

bCt

its
ng

he

Conformity with a) and b) is checked by inspection. Conformity with c) and d) is checked by
measurement to confirm that any residual movement cannot cause a force of more than 150 N
from any easily touched part.

7.102 Access to the CHAMBER

Access to the CHAMBER during an OPERATING CYCLE shall not be possible if this could cause a
HAZARD.

Conformity is checked by inspection of the door design. In case of doubt a test is carried out
simulating an attempt to open the door using reasonable force.

Means shall be provided to prevent:
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a) starting of the OPERATING CYCLE while an OPERATOR is completely inside the CHAMBER,;
a) a door (if fitted) closing while an OPERATOR is completely inside the CHAMBER.

The means shall be lockable by a dedicated key, TooL, or other mechanism, and the
manufacturer's instructions shall specify that the OPERATOR must retain the key or TooL while
inside the CHAMBER. A warning marking (see 5.2) on the equipment clearly visible to the
OPERATOR shall instruct the OPERATOR to lock the means before entering the CHAMBER and to
retain the locking key, or TOOL, at all times while in the CHAMBER.

Conformity is checked by inspection and test

If in NORMAL CONDITION a HAZARD could arise from touching hot liquid remainingy’in the
CHAMBER, there shall be a warning in the manufacturer's instructions and a warning markihg
(s¢e 5.2) on the equipment.

Inja SINGLE FAULT CONDITION, no HAZARD shall be caused by liquid and steam flowing out of the
CHAMBER when the door is opened or when an attempt is made to open it.

Canformity is checked by inspection and test.

7.103 Prevention of entry of gases, steam or liquids

Inferlocks shall be provided so that sterilant gas, carrier gas, steam, or other gases cannot
enter or be generated in the CHAMBER until the door_js closed and secured with all dqor
pressure-retaining parts engaged to the extent specified by the manufacturer, in order |to
withstand the design pressure.

Canformity is checked by inspection and test.

7.104 Prevention of new OPERATING CYCLE

It ghall not be possible to start a new OPERATING CYCLE if this could cause a HAZARD arising
frgm a residual fault. Such faults include but are not limited to:

a)| failure of a door operating'system;

b)| failure of the LOAD transport system;

c)| failure of an exhaust system;

d)| failure of any other device (for example a timer or sensor);

e)| operation ofithe emergency shutdown device (see- #4444 7.110).

Canformity-is.checked by review of the manufacturer's inspection and by tests to show thaf a
nelw OPERATING CYCLE cannot be started in any of the circumstances listed in a) to e) above.

7.105” Pressure-retaining parts of a door

Interlocks shall prevent the pressure-retaining parts of the door from being fully released until
the CHAMBER has been vented to atmospheric pressure.

Conformity is checked by operating the equipment through the OPERATING CYCLE that gives the
maximum internal pressure, and confirming that the CHAMBER remains sealed while the
pressure in the CHAMBER exceeds 0,2 bar (20 kPa) and that the door cannot open until the
CHAMBER has vented to atmospheric pressure.

7.106 Doors of equipment for use with fluids in containers

It shall not be possible to open the door until the temperature of the entire LOAD, and of the
fluid in the CHAMBER is below the boiling point of the fluid at ambient atmospheric pressure.
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Conformity is checked by loading the CHAMBER with the maximum LOAD of the largest size
container of fluid that the equipment is designed to process, ensuring the container is free to
vent and, after a full OPERATING CYCLE, determining the highest temperature of the LOAD, and
of the fluid in the CHAMBER, immediately before the door can be opened.

Equipment designed to process fluid in sealed unvented containers shall incorporate
additional controls to ensure that it is not possible to open the door until the temperature of
the fluid in the containers has fallen to a safe value.

at ospher|c pressure and for erX|bIe containers (for example PVCbags) it is 10 Kbelow the
bdiling point of water at ambient atmospheric pressure.

In| order to compensate for the reduction in the boiling point at increased _altitude, the
manufacturer shall provide means for adjustment of the temperature below which a door vill
release.

Cqgntrol by sensing the temperature of fluid in a container shall never be’based on sensind a
single container, which might break and lose its contents.
NGTE

ntainers—reduces—the likelihoodof bursting.=and a temperature closer to-boillng
Ha \Sacit HOOG—O0+H—RuHSHRGS o HeattHe—60Se—10—0oh 7g

polntis
potis

t
1se-at 20 K helow boilingpoint the outside surfaces—of the container can-be undesirably
Se—at—=o+ Hg—pPoHtReouHSice—SUHaGes 1Y

Canformity is checked by inspection and by loading thé.CHAMBER with the maximum RATED
LOAD of each RATED type of container, filled with watér. Sealed glass containers are of typg 1
barosilicate glass in accordance with ISO 3585, filled to 90 % of their total volume. At the epd
of| one OPERATING CYCLE, the temperature of\the fluid in the containers is measurgd
immediately before the door can be opened.

7.107 Double-ended equipment

It shall not be possible during NORMALUSE for an OPERATOR to open or close a door at the end
of the CHAMBER remote from the OPERATOR.

EXcept for maintenance purposes, it shall not be possible for both doors to be open at-ene the
same time.

If 8 door at the end_6f\the CHAMBER or remote from the OPERATOR or maintenance person can
be opened and closed by an OPERATOR or maintenance person without the use of a ToQL,
means shall be,provided to prevent opening if conditions inside the equipment could causq a
HAZARD.

Canformity is checked by inspection and by a test.

7.108 Transport and packaging

Where the weight, size or shape of the equipment or its component parts prevents movement
by hand, they shall be fitted with, or accept attachments which can be easily connected to
standard lifting equipment.

The equipment and/or its components shall be-packed packaged in a manner such that when
handled during transport and storage all parts of the equipment remain in position and stable
and no HAZARD is caused.

The outside of packaging shall be clearly marked with instructions for handling, transport,
storage, environment and unpacking.
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Conformity is checked by inspection and, in case of doubt, by test for lifting and—frem in

ac

cordance with established data for packaging.

7.109 Guards and panelling

Removal or opening of a guard or panel that provides personal protection shall require the
use of a TOOL (see also 14.102).

If-a—persenal an access for persons is provided in a panel, this access shall be not less than
500 mm wide and 1 500 mm high, free from obstruction and require the use of a TOOL to open.

Fi
to

Cd

er
ot
de

In

inferconnection of accessories necessary for the correct function of the equipment.

If
m
mi

If
de

W
1)

.110 Emergency shutdown device

ings for attaching guards and panels shall remain attached to either the guard, or panel,
the structure of the equipment.

nformity is checked by inspection.

A HAZARD could arise from the function of the equipment, or be Cgused by an OPERAT
or or a single fault, there shall be an easily reached and prominently placed push-button
her actuator at one or more appropriate locations to operate an emergency shutdo
vice.

e shutdown device shall:

not disconnect auxiliary circuits (such as cooling)which are necessary to protect agair
HAZARD;
disconnect accessories necessary for the _correct function of the equipment and which
disconnected separately could cause a HAZARD.

btallation  instructions shall specify, t0 the RESPONSIBLE BODY requirements for t

A mechanical HAZARD could ocecur, there shall be an actuator within 1 m of the hazardo
pving part. This actuator shall be designed to withstand a force of 250 N sustained for
nimum period of 0,75 s,

the power supply«torany door or conveyor is interrupted during operation, the shutdo
vice shall operate automatically if a HAZARD could arise.

nile an emergency shutdown device is in operation:

residualmovement of any powered part such as a door or conveyor shall not create
HAZARD;

or

DR
or

st

RD

2)

potentially hazardous parts of the equipment shall return to a state in which a HAZA

cannot occur. In addition to mechanical devices, such parts include valves, seals a

nd

other components which are used to control compressed air, steam, liquids and

contaminated materials.

Unless an interlock system prevents restoration of normal operation until the hazardous
conditions are eliminated, a key, code or other equivalent means shall be required to reset the

sh

utdown device.

NOTE In some cases, the MAINS switch can meet the requirements of a shutdown device.

Conformity is checked by inspection, and by:

operating and resetting each shutdown actuator in turn;
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8

interrupting the power supply to each door or conveyor in turn during an OPERATING CYCLE,

then restoring the supply, to confirm that no HAZARD arises.

Mechanical resistance-to-shock-and-impact Resistance to mechanical

stresses

This clause of Part 1 is applicable.

Th

Ad

Ad

Ad

Ad

Fd
11

Cdq

10

Th

—Protection against the spread of fire

General

is clause of Part 1 is applicable except as follows:
dition:
d the following new paragraphs and conformity statement after Note 2}

a HAZARD could be caused by hot items falling from the equipment or by fire from

rning in the instructions and a warning marking on, the equipment stating that t
uipment should not be located where hot-subjeets items_ could fall on surfaces that cot
bsent a fire or fume HAZARD.

flammable substance in the CHAMBER, for example when a doan is opened, there shall be

nformity is checked by inspection.

.5 Requirements for equipment containing or using flammable liquids

dition:

d the following new subclause:

.5.101 Requirements for equipment containing or using flammable gases

r requirements relatingto fire, see 11.7.4 d),—+4+1405—¢g)—and—13-2-1021—to—13-10
.104 g), and 13.2.102.

nformity is checked as specified in the applicable clauses.

Equipment temperature limits and resistance to heat

is(clatse of Part 1 is applicable except as follows:

he
Id

10.

1 Surface temperature limits for protection against burns

Replacement:

Replace the third paragraph by the following two new paragraphs:

Also see 9.1 relating to possible HAZARDS from hot items falling out of equipment.

If easily touched heated surfaces are necessary for functional reasons, whether because they
are intended to deliver heat or are hot because of proximity to heated parts, they are
permitted to exceed the values of Table 19 in NORMAL CONDITION and to exceed 105 °C in
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SINGLE FAULT CONDITION, provided that they are recognizable as such by appearance or
function or are marked with symbol 13 of Table 1 (see 5.2).

10

.3 Other temperature measurements

Addition:

Add the following new items to the existing list:

aa

) The temperature of the LOAD and of the fluid in the CHAMBER shall be measured-in

bb

CC|

dd

eg

10

Ad

Ad

10

pe
Cd

NG
at
do

Cd
te

NORMAL-CONDITION after a full OPERATING CYCLE, immediately before the door can
opened (in-connection accordance with the requirement of 7.106-a)).

) The temperature of fluid in sealed unvented containers shall be measured An-NORM
CONBITHON-as-soon-as at the end of one OPERATING CYCLE immediately beféye’the dg
can be opened (in-cennection accordance with the requirement of 7.1064))

In case of doubt, the temperature of the CHAMBER wall shall be measured in NORM
CONDITION and in SINGLE FAULT CONDITION-{in—cennection to verify(sonformity with t
requirement of 10.5.1013.

) In case of doubt, the temperature of a material shall be measured in NORMAL CONDITI
and in SINGLE FAULT CONDITION-{ir-connection to verify conformity with the requireme
of 10.5.1013}.

) The temperature of parts of the equipment whichr,ean—be—centacted—by come i
contact with the sterilant shall be measured in NORMAL CONDITION and in SINGLE FAU
CONDITION-{in—connection to verify conformity with*the requirement of paragraph thr
of 13.2.102.2).

.5 Resistance to heat
dition:
d the following new subclause:

.5.101 Other materials

material shall not exceed-"a temperature that could result in a deterioration in
rformance to an extentwhich could cause a HAZARD in NORMAL CONDITION or in SINGLE FAU
NDITION.

TE An example is.that the strength of some materials, particularly some aluminium alloys, deteriorates rapi
emperatures slightly’ above the maximum normal working temperature of some of the equipment covered by
Cument.

nformity 'is checked by examination of the manufacturer's data and in case of doubt
nperature measurement as specified in 10.3 cc) and 10.3 dd).

e

AL
or

AL
he

DN
nt

its

dly
his

by

11~ Protection against HAZARDS from fluids and solid foreign objects
This clause of Part 1 is applicable except as follows:

11.1 General

Addition:

Add the following new paragraph after the second paragraph, before Note 2:

Also see 13.1.104 relating to pathogenic substances and 13.102 relating to chemical dosing
systems.
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1

.7.2 Leakage and rupture at high pressure

Addition:

Add the following new paragraph after the-first-paragraph lettered list:

PRESSURE VESSELS and shell boilers meeting the requirements of 14.101 are considered to
meet the requirements of this Subclause 11.7.2.

1

Re

R4

1

If
as
i

+4—Overpressure-safety device

placement:
place the title and the text by the following new title and text:

.7.4 Overpressure protective device

t is possible that the maximum working pressure of a CHAMBER or RRESSURE VESSEL or
sociated pipe work will be exceeded, an overpressure-safety protection device-(as-specifi
according to 1SO 4126-13} shall be fitted. This device shall be set‘to operate at a pressu

not greater than the maximum working pressure and shall ensure that pressure does 1

ex

An
of

a)

b)

c)
d)

e)

9)

ceed 110 % of the maximum working pressure.

overpressure-safety protective device shall not operate‘in NORMAL USE and it shall fulfill
the following requirements:

it shall be connected as close as possible to thefluid-containing parts of the system tha
is intended to protect;

protective device manufacturer, and provide easy access for inspection, maintenance a
repair;

it shall not be capable of being adjusted without the use of a ToOL;

it shall have its discharge opening so located, connected and directed that any dischar
of hot, toxic, flammable or. pathogenic material will not cause a HAZARD;

there shall be no shut-gff' valve or other obstructing device such as a filter between
overpressure-safety pretective device and the parts that it is intended to protect;

if a—safety protective valve is used as the-safety protective device, precautions shall
taken to ensure\that fluid is unlikely to accumulate on the seating of the valve;

which couldiultimately block the device.

unless~equivalent other provisions for draining are provided, the discharge from t
safety protective device shall have a drain connection at its lowest point. The dischar

its
ed
re
ot

all

it shall be installed according to the ‘instructions given by the overpressure—safgty

nd

ge

Aan

be

NOTE This«is't0 avoid the likelihood of deterioration due to the deposition of scale from salts in the water

he
ge

ffem this point shall not cause a HAZARD;

h)

i)

the device shall be constructed from materials that will not be degraded in conditions
NORMAL USE to an extent that could cause a HAZARD;

it shall have the markings as specified in 5.1.101.

Conformity is checked by:

1)
2)

inspection of the type of-safety protective device used and the manufacturer's data;
inspection of the-safety protective device as fitted;

of

3) a test to confirm that the device is not used to discharge excess pressure during the

OPERATING CYCLE in NORMAL USE;
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4) a test to demonstrate that the pressure in any PRESSURE VESSEL will not exceed 110 % of
the maximum RATED working pressure of the PRESSURE VESSEL when supplied at the

maximum source pressure and flow rate specified by the manufacturer of the equipment.

A bursting disc shall not be used alone for overpressure-safety protection purposes, but shall
be used in combination with an overpressure-safety protective valve to provide protection
against leakage below the pressure at which the overpressure-safety protective valve is set to

op

erate. A bursting disc shall conform to ISO 4126-2.

Conformity is checked by inspection of the types of valve and bursting disc used, and of the

manuracturers daita.

NG

Ad

Ad

1

Di
ca

A

unless an automatic drain is provided at every point where liquid could collect. If the pipe is

be
thi

If
ca
no

Cd

1
If

inglicate the following:

a)
b)
c)
d)

TE National, local regulations and other codes can apply.
dition:
d the following four new subclauses:

.101 Discharge to atmosphere

scharges from pressure-venting valves and pipes, or from ventilation systems, shall 1
use a HAZARD.

pipe discharging to atmosphere shall have a continuous/fall from its source to its out

provided as part of the building installation, the<{manufacturer's instructions shall sped|
s (see also 11.7.4 g)).

b discharge is released inside the equipment, it shall be vented so that build-up of pressu
nnot occur. The discharge into the equipment and the vent from it shall be located so th
HAZARD can occur.

nformity is checked by inspection.

.102 Instruments and indicating devices

necessary to protect ‘against HAZARDS, equipment shall have devices as applicable

CHAMBER pressure;

jacket pressure;

OPERATING CYCLE count;

the current stage in the OPERATING CYCLE;

ot

et
to
ify

re
at

e)

failure or partial failure of any safety-related MAINS supply;

f)

g)
h)
i)
)

line pressure for any pressurized sterilant or chemical (except for cariridge containment

systems);

detection of leaks (see 13.1.103.1-&)});
water pump pressure;

vapour condenser temperature;
operating temperature.

Redundancy shall be provided to ensure that the OPERATOR receives sufficient information to

av

oid a HAZARD, even in SINGLE FAULT CONDITIONS.

Conformity is checked by analysis and inspection.
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Where operation by a maintenance person is undertaken in a plant room, provision shall be
made to repeat safety-related data. Except in the case of OPERATING CYCLE counters,-they
safety-related data shall be readable (by normal or corrected vision) from a distance of 1 m at
any external illumination level in the range of (215 + 15) Ix to (1 5002 £ 15) Ix.

Conformity is checked by inspection and by examination under specified conditions.

1

.103 Protection of hot and cold water services

Backsiphonage from the equipment to the water services shall be prevented by means

meeting the relevant requirements of IEC 61770. Attention is drawn to the existence
national and local regulations. If the means are to be provided by the RESPONSIBLE BORY, 1
shiall be stated in the manufacturer's installation instructions.

Cq

1

Ng

pressure activated seal falls below the minimum pressure specified. by the manufacturer
exiceeds its maximum working pressure (see 11.7.4). Means to lehsure this shall include t

fol

g)

Cd
fa

12

Th

nformity is checked by inspection and by examination of the manufacturer's instructions.

.104 Equipment with inflatable or pressure-activated seals

HAZARD shall arise if the door seal pressure of a CHAMBER sealed by an inflatable

lowing, as applicable:

the OPERATING CYCLE stops;

an audible or visible alarm signal, or both, indicates the fault condition;

the door(s) remain closed;

there is no supply of sterilizing or disinfecting agent, steam, water or air into the CHAMBE
local exhaust ventilation;

the source of sterilant gas is isolated,by-an automatically operated valve and the complsg
system from the isolation valve at.the source of the sterilant gas supply through to a
including the CHAMBER, is evacuated to the discharge pipe;

if the sterilant is flammable, the complete system (see f) above) is purged using air or in
gas.

nformity is checked bycinspection, by examination of the documentation, and by simulati
lure of the door seal so as to cause the pressure to fall.

ultrasonic pressure

is clause-of Part 1 is applicable except as follows:

Protection @gainst radiation, including laser sources, and against sonic and

’Lof
is

or
or
he

ol coment:
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— " . ; Safo it - Y ot
(according-telEC£2471) coversremoved-

12.5 Sonic and ultrasonic pressure
12.5.1 Soundtlevel

Replacement:

Replace’the existing text by the following new text:

If equipment produces noise at a level which could cause a HAZARD, the manufacturer shall
measure the maximum sound pressure level which the equipment can produce (except for
sound from alarms and sound from parts remote from the equipment).

The instructions for use shall state potentially hazardous sound pressure levels both at the
OPERATOR'S position in NORMAL USE and at a point 1 m from the ENCLOSURE of the equipment
which has the highest sound pressure level.

Conformity is checked by inspection and by measuring the maximum A-weighted sound
pressure level at the OPERATOR'S position and at bystander positions.

During the measurement the following conditions shall apply:
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a)

b)

c)

d)

Any part necessary for the correct operation of the equipment and supplied by the
manufacturer as an integral part of such equipment, for example, a pump, is fitted and
operated as in NORMAL USE;

Sound level meters used in the measurement conform either to type 1 of IEC 61672-1 or,
in the case of an integrating sound level meter, to type 1 of IEC 61672-2;

The test room is semi-reverberant, with a hard reflecting floor. The distance between any
wall or any other object and the surface of the equipment is not less than 3 m;

The equipment is tested with the combination of LOAD and other operating conditions (for
example, pressure, flow, temperature) which creates the maximum sound pressure level.

In

pr
CO

1)

2)

NG

stallation instructions shall specify how the RESPONSIBLE BODY can ensure that the _soupd
bssure level from equipment, at its point of use after installation, will not reach a valug’ that
uld cause a HAZARD. These instructions shall:

identify readily available and practicable protective materials or measures)which can pe
used, including the fitting of noise-reducing baffles or hoods;

recommend that the sound pressure level be measured in NORMAL USE)at the OPERATOR's
position and at a point 1 m from the ENCLOSURE in a location that ‘has the highest souhd
pressure level.

TE A sound pressure level of 80 dB above a reference sound pressure,of'\20 pPa is at present regarded|by

mgny authorities as the threshold at which a HAZARD can be caused. Special ‘means, such as the use of protectjve

ea

Cdq

pieces, can make a higher level non-hazardous to an OPERATOR.
nformity is checked by inspection.

Protection against liberated gases, substances, explosion and implosion
is clause of Part 1 is applicable except as_follows:

.1 Poisonous and injurious gasesiand substances

0]
o
(<)
(o}
)]

2P &

Addition:

Add the following new note and new paragraphs after the-second-paragraph existing note.
Number the existing note to NOTE 1:

NOTE 2 A HAZARD is considered to occur if toxic emissions can exceed the short-term exposure limit (STEL) or
the long-term exposure limit (LTEL) for the gas under consideration. Toxic emissions include all sterilizing and

dis

infecting agents that have defined STEL or LTEL values.
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For equipment using highly toxic, flammable, or explosive chemicals such as pure ethylene
oxide, the RISK assessment shall be carried out for both NORMAL CONDITION and SINGLE FAULT
CONDITION to determine if leakage could cause a toxic or explosive atmosphere.

See also 7.102 a) relating to access to the CHAMBER during an OPERATING CYCLE, 7.104
relating to preventing the start of a new OPERATING CYCLE, and the paragraph-3—ef-Clause
added in 9.1 relating to a possible fire HAZARD from hot items falling out of equipment.

Addition:

Add the following new subclauses:

13.1.101 CcHAMBER discharge systems
13.1.101.1 Discharge from the CHAMBER

Discharge from the CHAMBER shall not cause a HAZARD.
Canformity is checked by inspection and by examination of the installation instructions.

13.1.101.2 Failure of a CHAMBER exhaust system

If & HAZARD could arise from a failure of a CHAMBER exhaust/system, audible and visible alafm
signals, independent from the supply MAINS, shall warn™of failure of any system that]i
designed to remove a discharge of sterilant gas from the CHAMBER. Examples of such faildre
are malfunction of an extractor fan, obstruction of aflew duct, and failure of the power supply.

»

If B HAZARD could arise from a failure of MAINS>supply, the exhaust system-should shall pe
supplied by an emergency power system.

Dyring a failure of a CHAMBER exhaust system, it shall not be possible to initiate an OPERATING
CYICLE. If an OPERATING CYCLE is alrgady in progress and at a stage where sterilant gas hpas
begen admitted to the CHAMBER, ac¢cess to the LOAD shall be prevented until the exhaust
sygtem is again operational and«a-flushing stage has been completed.

Canformity is checked byprovoking all possible single faults in turn, and confirming that:

a)| the alarm signals.operate even with the supply MAINS disconnected;
b)| the OPERATING-GYCLE cannot be started;
c)| access to the.LOAD is prevented.

13.1.101.3 )Protection from gases liberated from a drain

Discharge from the CHAMBER into the part of a drainage system which forms part of the
equipment and its connection to the building drainage system shall not cause a HAZARD.
Installation instructions shall state that any venting of the drain shall be to a safe place.

NOTE National and local regulations and other codes can specify additional requirements for drainage systems.
Conformity is checked by:

a) inspecting the drainage system and its venting;
b) connecting the equipment to a drain that complies with the manufacturer's specification;

c) measuring the concentration of sterilant gas at the connection to the drain, to check that
STEL and LTEL values are not exceeded.
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13.1.101.4 Local exhaust ventilation

If a HAZARD could arise from fugitive emissions, the equipment shall be provided with means
to connect a local exhaust ventilation system to remove them.

The manufacturer's installation instructions shall warn the RESPONSIBLE BODY that:

a) additional local exhaust ventilation can also be required in storage areas for sterilant gas;

b) the discharge from a local exhaust ventilation system is located so as not to cause a
HAZARD.

NQTE This local exhaust ventilation system can also be designed to be activated if the STEL value of the sterilant
is exceeded.

Canformity is checked by inspection.

13.1.102 LOAD access after a fault

THe manufacturer shall provide instructions to ensure safe access to the,tOAD if a fault occyrs
during an OPERATING CYCLE.

Canformity is checked by analysis of the control system and by inspection.

13.1.103 HAZARDS arising from the use of toxic sterilant
13.1.103.1 CHAMBER leakage

If leakage from the CHAMBER could cause a HAZARD, each OPERATING CYCLE shall include a
check, before sterilant gas is admitted to the \GHAMBER, to detect any potentially hazardojus
leakage. Detection of leakage that could causera HAZARD shall cause the equipment to revert
tola safe condition.

NQTE The relevant values specified for leakage'rates will depend on a number of factors, for example the volume
of the CHAMBER, the OPERATING CYCLE, and thé/hature of the sterilant gas, including its STEL and LTEL values.

Canformity is checked by analysis of the OPERATING CYCLE and by testing all means providpd
fof leak detection.

Equipment operating above atmospheric pressure shall have a means, such as a non-retyrn
valve in the air inlet pipe, to prevent the escape of toxic sterilant gas from the CHAMBER.

Canformity is checked by inspection.

13.1.103.2_)Protection against gases liberated from the LOAD

It shall.not be possible to open the door until the sterilant concentration has been reduced|to
a |evel where the LOAD will not present a HAZARD to the OPERATOR when the STERILIZER|is
unloaded.

The manufacturer shall advise the RESPONSIBLE BODY of any change required to take account
of the very different gas absorption characteristics of materials processed.

NOTE One method of ensuring this is for the sterilant removal stage to be followed by a stage during which
further sterilant is removed by flushing with filtered air or inert gas. The air or gas can either be passed
continuously through the CHAMBER or there can be multiple admissions, each followed by evacuation.

Conformity is checked by inspection and by analysis of the OPERATING CYCLE and by
measurement of the sterilant concentration at 170 cm from the floor and 1 m directly in front
of the middle of the door at the least favourable time after releasing a seal or opening the
door.
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.1.103.3 Failure of room ventilation system

If room ventilation is required to prevent a HAZARD, means shall be provided so that in the

ev

a)
b)
c)

ent of its failure:

the equipment will go to a safe state;
a new OPERATING CYCLE cannot be started while the failure continues to exist;
this is indicated by both audible and visible alarm signals.

NOTE Measurement of air flow can be used to identify a failure.

Cd

13
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nformity is checked by inspection, and by simulating failure of the room ventilation systen

.1.103.4 Materials in contact with sterilant

Il not react with sterilant or carrier gas to an extent that material deterioration could lead
kage in sufficient quantity to cause STEL or LTEL values to be exceedéd,

MPerial used in the construction of the STERILIZER which can come into contact with sterild

e manufacturer's instructions shall state that material used in\-the installation of t
FRILIZER which can come into contact with sterilant-must shall_not react with sterilant

cause STEL or LTEL values to be exceeded.

nformity is checked by inspection, including inspection of the manufacturer's installati
btructions and by examination of data accumulated by the manufacturer during failure-mo
alysis and during tests, to demonstrate that the.materials used are compatible with sterilg
d carrier gases.

.1.104 Pathogenic substances

NORMAL CONDITION or in SINGLE FAULT CONDITION, emission of aerosols or fluids frd

equipment shall not cause a HAZARDZ If additional means are required to control emissior

thq

NQ

Cd
ing

13

Ad

Ad

by shall be specified in the manufacturer's installation instructions.

TE For some applications, visual\examination for aerosols and fluids can be sufficient.

nformity is checked .by’ inspection and test, and by examination of the manufacture
btructions.

.2 Explosion‘and implosion
dition:

d the following subclauses:

nt
to

he
or

rrier gas to an extent that material deterioration could lead to~Jeakage in sufficient quantjty

on
de
nt

13

.2.101 Materials in contact with sterilant

The equipment shall be made of materials which, in NORMAL USE, will not react with sterilant or
carrier gases in a manner and to an extent that could lead to a change in pressure (either by
ignition or exothermic reaction) that could result in explosion or implosion.

The manufacturer's instructions shall state that materials used in the installation of the
STERILIZER which can come into contact with sterilant—-must shall not react with sterilant or

ca

rrier gas to an extent that material deterioration could result in explosion or implosion.

For the selection of materials for pressure-retaining parts and their integral attachments,
attention shall be paid to the effects of galvanic attack and different rates of expansion when
dissimilar metals are in contact.
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Copper or copper alloys containing more than 65 % mass fraction of copper are not suitable if
the sterilant gas contains acetylene.

Conformity is checked by inspection, and by examination of data accumulated by the
manufacturer during failure-mode analysis and during tests, to demonstrate that the materials

us

13
13

ed are compatible with sterilant and carrier gases.

.2.102 Explosion, implosion and fire of toxic gas STERILIZERS

.2.102.1 Flammable sterilants

Ed
the

If

ex|
b€
CY

uipment intended for use with flammable sterilants shall have no source of ignition, with
b CHAMBER, its sterilant connections, or its exhaust piping.

during a process the mixture of air with the flammable sterilant could lead” to fire
plosion in NORMAL CONDITION or in SINGLE FAULT CONDITION, the sterilant concentration sh
reduced to below the flammable limit before air is admitted at the end|of the OPERATI
CLE. The OPERATING CYCLE shall also ensure that progress to thernext stage of t

sterilization cycle cannot occur if there is a possibility of a fire or explosion HAZARD.
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nformity is checked by examination of the interior of the CHAMBER and its sterilant a
haust connections, by analysis of the OPERATING CYCLE, and by calculating the sterile
ncentration at the time the air is admitted.

a fire or explosion HAZARD could arise from a failure_of the CHAMBER exhaust system, t
quirements of 13.1.101.2 apply.

nformity is checked as specified in 13.1.101.2:

.2.102.2 Heating of flammable liquid-sterilant

erilant containers shall not be subjected to direct heating which could cause a HAZARD.

B HAZARD could arise, flammable or explosive liquids, such as ethylene oxide, shall not
ated by an electrical heating:element in direct contact with the liquid.

NORMAL CONDITION OF in SINGLE FAULT CONDITION, parts of the equipment which could—
htacted-by come into: contact with the sterilant shall not reach a temperature at which fi
plosion, or other(HAZARD could be caused.

TE This temperature will depend on the type of sterilant. For example, the temperature limit for ethylene ox
ormally 70.2C"to prevent polymerization or catalytic reaction.

nformity is checked by inspection and examination of sterilant safety data and, in case
ubt; by temperature measurement as specified in 10.3 ee).

n
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Addition:

Add the following new subclauses:

13
13

.101 Other HAZARDS arising from the use of toxic sterilants

.101.1 General

NOTE A toxic HAZARD is considered to occur if toxic sterilant emissions can exceed STEL or LTEL for the gas
under consideration. Toxic sterilants include all sterilizing and disinfecting agents that have defined STEL or LTEL

lim

its.
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13.101.2 Opening or disconnecting a sterilant supply system

If a HAZARD could arise during disconnection or opening of the sterilant supply system, means
(for example, purging) shall be provided to prevent the HAZARD from arising.

Conformity is checked by inspection.

13.101.3 Gas blending

For STERILIZERS operating with a sterilant which is a mixture of gases blended at the point of
use, means shall be provided to ensure that no toxic, fire, or explosion HAZARD can arise ag a
result of incorrect mixing in NORMAL CONDITION or in SINGLE FAULT CONDITION.

Canformity is checked by analysis and measurement of each gas in the mixture\in NORMAL
CANDITION and in SINGLE FAULT CONDITION (see 4.4.2.103).

13.101.4 Sterilant supply

If & HAZARD could arise from uncontrolled or incorrect supply of sterilant,'additional controls|or
me¢chanisms shall be provided to interrupt the sterilant supply to the"CHAMBER and prevent the
HAZARD.

NQTE 1 In the case of toxic or flammable gases,-this the interruption of the' sterilant supply could be achieved|by
thg use of a non-return valve and a flame arrester or heat-sensitive cut=off valve.

NQTE 2 National regulations can require automatic and manual yalves on flammable gases.

Me¢ans shall be provided to dispense, connecthand position containers of liquid sterilant
without creating a HAZARD.

Canformity is checked by inspection, and. by examination of data on RATED sterilants.

13.101.5 Supply from sterilant cartridges

If B HAZARD could arise, means,shall be provided to prevent access to the sterilant cartridge
during the OPERATING CYCLE.

NQTE A cartridge is a single-use container of sterilant.

Canformity is checked by inspection.

13.101.6 Isolation of any part of the sterilant supply system

When any( part of the sterilant gas supply system can be isolated and its maximum working
pressureccould be exceeded in NORMAL CONDITION or in SINGLE FAULT CONDITION, it shall pe
prptected by an overpressure safety device meeting the requirements of 11.7.4.

NOTE A HAZARD can arise in cases where the isolated length of pipe is full of liquid.

Conformity is checked by inspection and as specified in 11.7.4.

13.101.7 Failure of a sterilant supply control system
A failure which could cause a HAZARD shall be indicated by a visible alarm signal. It shall also

cause the equipment to go to a safe state and it shall not be possible to initiate an OPERATING
CYCLE while the failure exists.

Conformity is checked by inspection and test.
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13

.102 Chemical dosing systems

If a chemical dosing system is fitted, means shall be provided to replenish containers without
creating a HAZARD.

Conformity is checked by inspection and by examination of the manufacturer's instructions.

14 Components and subassemblies

Th

Ad

Ad

14.101 PRESSURE VESSELS and shell boilers

PR
Cco
EN

re

Cdq
col

14.102 Access ports

If
ca
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NG
a
b)

C

~

~
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Is clause of Part 1 is applicable except as follows:
dition:
d the following new subclauses:

ESSURE VESSELS and shell boilers shall comply with the pressure 'systems regulatior
des or standards applicable in the country of intended use (e.g: the applicable parts
| 13445, EN 14222, and the applicable parts of EN 12953 in thée\European Union).

no national regulations, codes or standards exist, theCequipment shall comply with t
quirements of 11.7.

nformity is checked by inspection of the PRESSURE VESSEL or shell boiler and taking in

an access port (for example, for injecting small quantities of chemicals into the CHAMBE
n be opened and closed by an_OPERATOR without the use of a TOOL, means shall
bvided to prevent opening if conditions inside the equipment could cause a HAZARD.

TE Means can include:
interlocks (see Clause 15);
ensuring inaccessibility during an OPERATING CYCLE;

fitting an interlocked-cover over the port (see Clause 15).

nformity is cheeked by inspection and by examination of the design specification.

1

If the setting of a control in NORMAL USE could cause a HAZARD, a warning marking (see 5
shiall‘bé provided.

.103 Control systems

nsideration-ef the relevant national and local réqulations and codes or as specified in 11.7.

Sa
of

R)
be

2)

To reduce the likelihood of the equipment being set in a way that could cause a HAZARD,
access to the following functions (if provided), shall be limited by increasingly severe

co

a)
b)
c)
d)
e)
f)

nstraints. Examples of possible constraint levels are given in brackets.

initiation of an OPERATING CYCLE [available to OPERATORS];

selection of an OPERATING CYCLE [available to OPERATORS or supervisors, as appropriate]
changing OPERATING CYCLE parameters [restricted to supervisors];

manual advance through an OPERATING CYCLE [restricted to suitably trained technicians];
maintenance [restricted to suitably trained service technicians];

changing the OPERATING CYCLE programme [restricted to the manufacturer
manufacturer's agent].

or
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20

Except for a) and b), the above functions shall require the use of different keys, codes or
other equivalent means. Higher-level TOOLS, keys or codes can allow access to lower levels.

Termination of an OPERATING CYCLE shall not require the use of a special TooL, key or code.

It shall not be possible to disable safety devices during NORMAL USE, or while gaining access
to the LOAD. This applies both during manual advance of the OPERATING CYCLE and when under

au

Al
be

Cd
sa

14.104 Microprocessors

F4

NG

NQ
is

of

Cd
an

14.105 Asbestos

N¢

Cd

15

15.

Th

tomatic control.

tomatic control is recommended for all equipment within the scope of this (docume
cause a manual control system could present serious HAZARDS to the OPERATOR fr(
chemicals, toxic gas, hot gases, steam, or hot water.

nformity is checked by inspection and test by operating the equipment.fo confirm that
fety devices cannot be disabled.

ilure of a safety-related microprocessor shall not cause a,HAZARD.

TE 1 This requirement can be achieved by redundancy or diversity.

TE 2 Guidance on safety related control systems using microprocessors and other software controlled devi
jiven in IEC 61508-3, 1ISO 13849-2, IEC 62061 and IEC 62304.

h battery is used to maintain a processor memory, no HAZARD shall arise as a result of lo
this power.

nformity is checked by inspection,~RiSK analysis, function of the circuit under evaluati
d, in case of doubt, by simulating\a-fault.

parts made of asbestas shall be used.

nformity is checked by examination of the manufacturer's data.

Protection by interlocks

1 General

he

nt,

es

SS

issclause of Part 1 is applicable except as follows:

Addition:

Add the following new text after the first sentence:

As an alternative method, for interlock systems containing electric/electronic or programmable
components (E/E/P components) the reliability and design requirements of 15.2 and 15.3 can
be determined by applying, for example IEC 62061 (SIL) or ISO 13849 (PL) (all parts) or other

SO

lutions providing equivalent functional safety.
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16 HAZARDS resulting from application

This clause of Part 1 is applicable.

17 RISK assessment

This clause of Part 1 is applicable except as follows:

Adédition:
Add the following item to the list of standards in the note:

ISP 12100:2010,
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Annexes

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

Annex G
(informative)

Leakage and rupture from fluids under pressure
THis annex of Part 1 is applicable except as follows:

Reéplace the first paragraph by the following new paragraph:

THhHe requirements and tests of this annex are accepted in the USA, Canada, and in sore
other countries, as proof of conformity with national regulations relating to high pressuregs.
However, they do not apply to shell boilers and PRESSURE VESSELS, for which there gre
sejparate and different national or local regulations.
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Annex L
(informative)

Index of defined terms

Additional defined terms:

CHAMBER .t e eaaaas 3.2.101
LOAD .ttt et eeeeseeseeseesesseesseesseessesssesssessesssesssesssesssesssesssesssesseenaaces 3.2.102
OHERATING CY CLE .ttt et a e e e et e aaeaaaaas 3.2.Mp5
PRESSURE VESSEL ..t 3-2.1Dp4
STERILIZER .o e e a e el b T 3.2.1P3

WASHER-DISINFECTOR
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Bibliography

Add the following publications:

IEC 60079 (all parts), Explosive-atmospheres

IEC 60335-2-4, Household and similar electrical appliances

requirements for spin extractors

Safety — Part 2-4: Particular

IEC 60335-2-5, Household and similar electrical appliances — Safety — Part 2-5: Particular
requirements for dishwashers

IEC 60335-2-7, Household and similar electrical appliances — Safety — Part 2-75“Particular
requirements for washing machines

IEC 60335-2-11, Household and similar electrical appliances — Safety — Part 2-11: Particular
requirements for tumble dryers

IEC 60335-2-58, Household and similar electrical appliances — Safety — Part 2-58: Particular
requirements for commercial electric dishwashing machines

IEC 60601-1:2005, Medical electrical equipment — Part3; ,General requirements for basic
sdfety and essential performance

IEC 61010-2-010, Safety requirements for electrical equipment for measurement, control apd
laboratory use — Part 2-010: Particular requirements for laboratory equipment for the heating
of|materials

IEC 81508 (Al narte Fiinertinnagl cafati»”nf alactrical/olactronic/nroarammahle aloctronie cafakfyv
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IEC 62304, Medical device software — Software life cycle processes

ISO 2901, /SO metric trapezoidal screw threads — Basic—profileand maximum—material and
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sign profiles

ISO 2902, /SO metric trapezoidal screw threads — General plan

ISO 2903, /SO metric trapezoidal screw threads — Tolerances

ISO 2904, /SO metric trapezoidal screw threads — Basic dimensions

ISO 10472 (all parts), Safety requirements for industrial laundry machinery

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and
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k reduction
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ISO 13849 (all parts), Safety of machinery — Safety-related parts of control systems

ISO 14971, Medical devices — Application of risk management to medical devices

ISO 15223-2, Medical devices — Symbols to be used with medical device labels, labelling, and
information to be supplied — Part 2: Symbol development, selection and validation

EN 12953 (all parts), Shell boilers
EN 13445 (all parts), Unfired pressure vessels
EN 14222, Stainless steel shell boilers

EN 1837, Safety of machinery. Integral lighting of machines
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1

2)

3)

4)

5)

6)

7)

8)

9)

Int

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2.040: Particul : s ,

WASHER-DISINFECTORS used to treat medical materials

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of (IEC is to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "I
Publication(s)"). Their preparation is entrusted to technical committees; any IEC (National Committee interes
in the subject dealt with may participate in this preparatory work. International, governmental and n
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clos|
with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expfess, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts aare.made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for 4
misinterpretation by any end user.

In order to promote international uniformity, IEG, National Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible™in their national and regional publications. Any diverger
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforni
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for 3
services carried out by independent'certification bodies.

All users should ensure that thely have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts 3
members of its technical cammittees and IEC National Committees for any personal injury, property damage
other damage of anywnature whatsoever, whether direct or indirect, or for costs (including legal fees) 3
expenses arising dut)of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications
indispensable.for the correct application of this publication.

Attention\is’' drawn to the possibility that some of the elements of this IEC Publication may be the subjec
patentirights. IEC shall not be held responsible for identifying any or all such patent rights.
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6:

ernational Standard IEC 61010-2-040 has been prepared by IEC technical committee 6

Safety of measuring, control and laboratory equipment.

This third edition cancels and replaces the second edition published in 2015. This edition
constitutes a technical revision.

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

ed

ition:

a) it is established on the basis of the third edition (2010) of IEC 61010-1 and its

b)

Amendment 1 (2016);

added tolerance for stability of a.c. voltage test equipment to 6.8.3.1;
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c) the status of a Group Safety Publication has been removed (this does not change the

technical requirements in the document).

The text of this International Standard is based on the following documents:

CbhV Report on voting
66/699/CDV 66/716/RVC

Full information on the voting for the approval of this International Standard can be found in

y

th E IU}JUIt UTl VUtilly illd;batcu‘ ill tilc dIUUVC tdIUiC.

THis document has been drafted in accordance with the ISO/IEC Directives, Part 2.

THe reader's attention is drawn to the fact that Annex G lists all of the "in-Some-count
clauses on differing practices of a less permanent nature relating to the.subject of this
standard.

A |list of all parts in the IEC 61010 series, published under the “general title Safgty

re
fo

TH
of
as

Th

quirements for electrical equipment for measurement, control, and-laboratory use, can
ind on the IEC website.

is Part 2-040 is to be used in conjunction with IEC 61010-1-It was established on the ba
the third edition (2010) of IEC 61010-1 and its Amendment 1 (2016), hereinafter referred
Part 1.

is Part 2-040 supplements or modifies the corresponding clauses in Part 1 so as to conv

be

IS
to

that publication into the IEC standard: Particular requirements for STERILIZERS and WASHHR-

DI

W

ap
"rd
be

In

1)

BINFECTORS used to treat medical materials:

here a particular subclause of Part 1 is not mentioned in this Part 2-040, that subclau
plies as far as is reasonable. .\Where this Part 2-040 states "addition", "modificatio
placement”, or "deletion", the relevant requirement, test specification or note in Part 1 sh
adapted accordingly.

this standard:

the following print types are used:

— requirements.)in roman type;
— NOTES: insmall roman type;

— conformity and tests: in italic type;

ROMAN CAPITALS.

2)

subclauses, figures, and tables which are additional to those in Part 1 are number

Se
1"’
lall

— terms used throughout this standard which have been defined in Clause 3: sSMALL

ed

starting from 101; additional annexes are lettered starting from AA and additional |
items are lettered from aa).

ist

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.
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SAFETY REQUIREMENTS FOR ELECTRICAL EQUIPMENT FOR
MEASUREMENT, CONTROL, AND LABORATORY USE -

Part 2-040: Particular requirements for STERILIZERS and
WASHER-DISINFECTORS used to treat medical materials

Th

R4

Re

Th

p

Ex
a)
b)
c)
d)

1.

Ad

Ad

NG

Eld
tra

a

~

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

.1 Equipment included in scope

placement:
place the existing text with the following:

is part of IEC 61010 specifies safety requirements for eleCtrical equipment intended

strTriIization, washing, and disinfection of medical materials in the medical, veterina
armaceutical and laboratory fields, when used under thécenvironmental conditions of 1.4.

hmples of such equipment include the following:
STERILIZERS and disinfectors using steam and/or hot water\as the sterilant;
STERILIZERS and disinfectors using toxic gas, toxic aetesol or toxic vapour as the sterilant;
STERILIZERS and disinfectors using hot air or hot inért-gas as the sterilant; and

WASHER-DISINFECTORS.

.2 Equipment excluded from scope
dition:

d the following note to item’f):

TE |EC 60601-1:2005,18.63, defines "medical electrical equipment" as follows (notes to entry are omitted):

ctrical equipment,-having an applied part or transferring energy to or from the patient or detecting such ene
hsfer to or from the.patient and which is:

provided with-hot more than one connection to a particular supply MAINS; and

b) | intended.by its manufacturer to be used:

1/ /in the diagnosis, treatment, or monitoring of a patient; or

2) for compensation or alleviation of disease, injury or disability.
Addition:

Add the following new second paragraph after the lettered list:

This document does not apply to the following types of equipment:

aa

bb

or

Y,

gy

) equipment for use in hazardous atmospheres (see IEC 60079); however this document
does apply to an atmosphere created inside equipment by a flammable sterilizing

agent (see 13.2.101 and 13.2.102);

) laboratory equipment for the heating of materials for purposes other than sterilization

or disinfection (see IEC 61010-2-010);
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)

ISO 10472 (all parts)), unless designed for disinfecting medical materials;
) dishwashers (see IEC 60335-2-5 and IEC 60335-2-58).

1.2.1 Aspects included in scope

Replacement:

Replace item g) with the following new text:

g)
1.1
Ad

Ad

aa

bb

TH
Ad
Ad

IE
an

IS

1S
sa

substances, explosion and implosion (see Clause 13).
P.2 Aspects excluded from scope

dition:

d the following two new items:

) special requirements for protection against chemical and high-risk micro-biologic
HAZARDS associated with the LOAD;

NOTE National and other regulations or codes apply for the ;Safety of calorifiers, shell boilers 3
PRESSURE VESSELS (see 14.101).

Normative references
is clause of Part 1 is applicable except as follows:
dition:
d the following new references:

C 61770, Electric appliancés-connected to the water mains — Avoidance of backsiphona
d failure of hose-sets

D 3585, Borosilicate\glass 3.3 — Properties
D 4126-1, Safety devices for protection against excessive pressure — Part 1: Safety valve

D 412642,) Safety devices for protection against excessive pressure — Part 2: Bursting d
fety devices

3

) general requirements for the design of calorifiers, shell boilers and PRESSURE VESSELS.

laundry equipment (see IEC 60335-2-4, I|EC 60335-2-7, IEC 60335-2-11, and

liberated gases (including the non-intentional escape of toxic gas), pathogenic

al

ge

o

Ierms and deftinitions

This clause of Part 1 is applicable except as follows:

3.2 Parts and accessories

Addition:

Add the following new terms and definitions:

3.2.101
CHAMBER
part of the equipment which receives the LOAD
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3.2.102
LOAD

€q

uipment or materials put into a CHAMBER to be processed through an OPERATING CYCLE

3.2.103

ST

ERILIZER

equipment designed to achieve sterilization which comprises a series of actions or operations

ne

eded to achieve the specified requirements for sterility

3.2.104

PRESSURE VESSEL
s

asjsembly comprising the CHAMBER, the jacket (if fitted), doors, and all other componenis|in
pgrmanent open connection with the CHAMBER

Note 1 to entry: The PRESSURE VESSEL does not include parts from which it can be isolated,\such as stepm
generators, pipework, and fittings.

3.2.105

OFERATING CYCLE

complete set of stages of the process that is carried out in a specified.sequence

Nofe 1 to entry: Loading and unloading are not part of the OPERATING CYCLE(

3.2.106

WASHER-DISINFECTOR

equipment intended to clean and disinfect medical ,dévices and other articles used in the
context for example of medical, dental, pharmaceutieal and veterinary practice

3.p Safety terms

3.9.2

HAZARD

Addition:

Add the following new Note 1 to‘entry:

Note 1 to entry: In the context of‘this document, the term HAZARD relates only to potential sources of harm to the
OPERATOR and surroundings (se€ 1.2.1), and does not include potential sources of harm related to the efficacy| of
theg process.

3.5.11

OHAERATOR

Addition:

Add the following Note 1 to entry:

Note—2toentry:An OPERATOR iRcludespersons-installing—operating—adiusting—maintaining—cleaningrepairing or

moving equipment.

4

Tests

This clause of Part 1 is applicable except as follows:

4.3.2.4 Covers and removable parts

Addition:

Add the following new second paragraph:
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Covers including panels and control box ENCLOSURES which do not require the use of a ToOL
for removal need not be removed if they have interlocks which meet the requirements of
Clause 15, and which automatically de-activate all parts which would otherwise present a
HAZARD when the cover is opened.

4.3.2.12 Duty cycle

Addition:

Add the following new second paragraph:

Equipment which can be operated continuously shall also be tested without any_-nteryal
between consecutive OPERATING CYCLES.

Addition:
Add the following new subclause:

4.3.2.101 Non-electrical supplies and services

Nan-electrical supplies and services shall be set to the least favourable RATED settings.

4.4.2.1 General

Replacement:
Reéplace the first sentence of the first paragraph.with the following sentence:
F4ult conditions shall include those specified,in 4.4.2.2 to 4.4.2.14 and 4.4.2.101 to 4.4.2.103.

4.4.2.5 Motors

Addition:
Add the following new second’paragraph:

If |t is impracticable tontest a motor when installed, a separate identical motor can be tested
but it shall be tested“in the same conditions that exist inside the equipment.

4.4.2.13 Interlocks

Addition:

Add.the following new second paragraph:

If an interlock provides protection against accidental contact with a hazardous substance, the
interlock is tested using a non-hazardous substance.

Addition:
Add the following three new subclauses:

4.4.2.101 Pressure controllers

Pressure controllers, except for overpressure safety devices meeting the requirements of
11.7.4, shall be overridden to supply the service continuously.
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4.4.2.102 Failure, or partial failure, of the MAINS supply

The equipment shall be operated at 90 % and 110 % of the RATED voltage for one cycle. The
voltage shall then be set to 90 % of the RATED voltage for 5 min. The voltage shall then be
reduced gradually at a rate of approximately 10 V per min until the equipment fails to operate
normally. The voltage shall then be reset to the RATED voltage with the equipment still
switched on.

4.4.2.103 Failure, or partial failure, of other supplies and services

In rtormeachor=etectricatsuppty anmd—serviceshattbe—mterrupted;or partiatty - mterruptad,
whichever is less favourable.

NQTE Examples include air, steam, feedwater, sterilant gas, detergent, disinfectant, and systems for drainage,
exhaust, and ventilation.

5| Marking and documentation
THhis clause of Part 1 is applicable except as follows:

5.1.2 Identification

Replacement:
Replace the existing text by the following:

THhe equipment shall as a minimum be marked with the following:

a)| the name and address of the manufacturer;

b)| any additional markings required by natiohal and local regulations, including the name aphd
address of the manufacturer's authorized representative in the country of intended use;

c)| a marking that uniquely identifiés the individual unit of manufacture such as a serjal
number;

d)| year and place of manufacture, if different from manufacturer's address;
e)| model identification;
f) | designated purpose of the equipment.

Canformity is checked by inspection
Addition:

Add thefollowing two new subclauses:

5.1.101 Overpressure protective device

The device (see 11.7.4) shall be marked with the name of the manufacturer of the device, the
model number, and the pressure to which it is set. If a bursting disc is located between the
CHAMBER and the overpressure safety device, the disc shall be marked with its specified
bursting pressure and associated temperature.

NOTE National, local regulations and other codes can apply.
5.1.102 PRESSURE VESSELS and shell boilers

Attention is drawn to the existence of national and local regulations that can require additional
markings.
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5.2 Warning markings

Addition:

Add the following new second paragraph:

Warning and caution symbols shall be at least 10 mm high.

5.4.1 General

Re

R4

Th
RH
Wi

Ad

If

information on constituents, correct storage, use, and safe disposal.

R4

NQ

Ad

Marking, information, and language shall:

1)
2)
3)

4)
5.4

Ad

Ad

placement:
place the first paragraph (excluding lettered list) by the following new paragraph:

e following documentation necessary for safety purposes, as needed by the OPERATOR
SPONSIBLE BODY, shall be marked with its date of issue or revision status\and be provid
h the equipment:

d the following new paragraph after item h) of the lettered list:

NORMAL USE involves the handling of a hazardous substance))documentation shall inclu

place Note 2 by the following new Note 2:

TE 2 Attention is drawn to the existence of national andddcal regulations that can apply to the documentatio

d a new paragraph directly before the conformity statement:

comply with regulations applying.\if’ the country of intended use;

NOTE 3 1SO 15223-2 offers guidanee for equipment classified as a medical device.
include instructions for the,disposal of the equipment, its accessories and its packaging;

give due consideration’ to the technical knowledge, education and training of differe
OPERATOR categorigs;

not contradict information contained in documentation provided to describe the equipme
1.2 Equipment RATINGS

dition:

or
ed

de

nt

nt.

d<¢he following new item to the lettered list after item f):

aa

) for each non-electrical service, if applicable, the RATED ranges of temperature,

pressure and flow-rate.

5.4.3 Equipment installation

Replacement:

Replace items a) to g) with the following:

a)
b)
c)

location and mounting instructions;
space required for safe and efficient maintenance;
individual weights of principal heavy subassemblies;
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d)
e)
f)

g)

overall weight and floor loading requirements;
unpacking and assembly instructions (see also 7.108);

MAINS supply requirements and connections, including the temperature rating of any cable

required to meet the requirements in 5.1.8;
for PERMANENTLY CONNECTED EQUIPMENT:
1) supply wiring requirements;

2) requirements for any external switch or circuit-breaker (see 6.11.3.1) and external

overcurrent protection devices (see 9.6.1) and a recommendation that the switch

or

s)

Ad
Ad

5.4

In
pr

Circuil-breaker be near the equipment,
ventilation requirements (see 11.101, 13.1.103.1, and 13.1.101);
drainage requirements (see 11.101);
instructions for protective earthing;
instructions relating to sound level (see 12.5.1);
requirements for special services, for example air, feedwater, cooling liquid;
requirements related to hazardous gas atmospheres (see Clause 13);

instructions to position the equipment so that it is not difficult to.Operate the disconnecti
device;

instructions relating to the handling and containment of (hazardous substances, includi
any need for additional equipment that can be required%6,control emissions (see 13.1);

instructions relating to HAZARDS caused by liquids oryhot items falling from the equipme
(see 9.1);

requirements for material used in the installation of the equipment and which can cor
into contact with sterilant (see 13.1.103.4 and. 13.2.101);

instructions for ambient illumination (see,also 11.102);
NOTE 1SO 12100 and EN 1837 give guidance-on lighting.
instructions relating to heat emission.
dition:
d the following new subclause:

1.3.101 Special systems

stallation instructions shall include details of the following special systems, if needed
pbtect against-possible HAZARDS:

non-reeirculating ventilation system for the room in which the equipment is installed (al
see 13.1.103.3);

SO

Such a ventilation system shall normally give a minimum of 10 air changes per hour, |

ut

b)

c)
d)
e)
f)
9)
h)

Tor large Installations this may need 1o be Increased.

for equipment using toxic sterilant, means to protect against HAZARDS arising from failure

of the room ventilation system (see 13.1.103.3);

a non-recirculating local exhaust system to remove fugitive emissions (see 13.1.101.4);
a drainage system (see 13.1.101.3);

a venting system for the drain (see 13.1.101.3);

a CHAMBER exhaust system (see 13.1.101.2);

a system used to control escaping biological emissions (see 13.1.104);

any other supply, for example sterilant, steam, compressed air, hot or cold water

(including instructions on the prevention of backsiphonage (see 11.104).
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Conformity is checked by inspection.

5.4.4 Equipment operation

Replacement:

Replace items a) to j) with the following:

a)
b)

c)

d)
e)
f)
9)
h)

n)

0)

p)

q)

identification of operating controls and their use in all operating modes;

an instruction not to pneifinn the nquipmnnf so that it is difficult to nparafo the

disconnecting device;

instructions for interconnection to accessories and other equipment, including details |of
suitable accessories, detachable parts and any special materials;

specification of limits for intermittent operation;

an explanation of symbols related to safety which are used on the equipment (see 5.2);
instructions for cleaning (see 11.2);

instructions for making the equipment safe after an incomplete OPERATING CYCLE;

instructions for the correct use of the lockable door cClosure prevention device
(see 7.102 b));

instructions to the RESPONSIBLE BODY for safe access to.the LOAD in the CHAMBER in the
event of a fault (see 13.1.102);

instructions for action in case of a malfunction, including fault diagnosis;

NOTE 1 These instructions can include any special methods of interpreting data recorded or noted during the
OPERATING CYCLE, to detect failure or trends that can léad to failure, for example the use of a temperatyre
recorder.

loading procedure;

—

instructions for safe disposal of parts:such as detergent containers, sterilant containg
and parts contaminated by pathogenic material;

S

NOTE 2 Additional requirements on methods of disposal can be specified by national or local authorities.

instructions for testing the function of critical safety devices in a safe manner, for examy
overpressure safety devices (see 11.7.4);

e

if NORMAL USE involves-the handling of substances, instructions on correct use and safgty
provisions. In addition, instructions shall be given on methods of safe handling befqre
disposal, and recommendations on disposal (also see Note 2 above);

details of methods of reducing burn HAZARDS from surfaces permitted to exceed the
temperatureilimits specified in Table 19;

guidelines to be followed in cases of emergency in which eye or skin contact or inhalatipn
could-occur, such as release of toxic material or pathogenic material, or leakage from a
sterilizing agent container or disinfectant container or enzymatic, alkaline or acidic
detergent container, T

These guidelines shall also be prominently displayed on or near the equipment
instructions for safely replenishing containers of dosing chemicals (see 13.102);

if a HAZARD could result from the use of equipment with a type of LOAD other than those for
which it is intended, there shall be an appropriate warning in the instructions, and a
warning marking (see 5.2) shall state the types of LOAD which can be used. If small
equipment has insufficient space for this warning marking, symbol 14 of Table 1 shall be
marked;

instructions for inspection, replenishment, and storage of consumable materials which
could cause a HAZARD, including details of HAZARDS which could arise from the introduction
of incorrect quantities of recommended consumable materials, also procedures and details
of the protection needed to minimize such HAZARDS;
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t)

identification of residual RISKS and instructions on necessary protective procedur
(see Clause 17).

5.4.5 Equipment maintenance and service

Replacement:

Replace the existing text with the following new text:

es

Instructions shall be provided to the RESPONSIBLE BODY in sufficient detail to permit safe

maintenance, inspection and testing of the equipment and to ensure continued safety ofit

e

In

a)
b)

c)
d)
e)

Cq
Ad

Ad

uipment after the maintenance, inspection and test procedure.

btructions shall include:
details of maintenance required on parts subject to wear and tear if failure-could lead tg
HAZARD;

inspection and replacement, if necessary, of any hoses/pipes or other parts containi
fluids, if their failure could cause a HAZARD;

details of safety devices fitted together with their settings and réplacement procedures;
procedures for making the equipment safe prior to maintenangce;

maintenance schedules and repair procedures, ihcliding ambient lighting le
(see 11.102) and any special precautions necessary t0 protect against HAZARDS duri
maintenance;

methods of safe handling for repair or disposakof*any part containing or contaminated
toxic and/or pathogenic material;

NOTE 1 Requirements on methods of disposal can be specified by national or local authorities.

battery types for equipment using réplaceable batteries;
RATINGS and characteristics of replaceable fuses;

a list of parts (if any), restricted to examination and/or supply by the manufacturer or t
manufacturer's agent;

residual RISKS (see Clause 17) and protective measures for these RISKS;
verification of the_.safe state of the equipment after repair.

nformity is checked by inspection.
dition:

d the following two new subclauses:

NOTE 2 Aspects of environmental impact are‘addressed in ISO 14971 and in applicable parts of IEC 61509.

e

el
ng

he

5.4.101 OPERATOR training

5.4.101.1 General

In order that OPERATORS be adequately trained in the safe use of the equipment, the
manufacturer's instructions shall state that the RESPONSIBLE BODY should ensure:

a) that all personnel who operate or maintain the equipment are trained in its operation and

in its safe use;

b) that, if exposure limits (i.e. short-term exposure limit (STEL) or long-term exposure limit
(LTEL)) or permissible working environmental concentration limit (see the notes to 13.1)
could be exceeded during NORMAL USE, personnel working with toxic chemicals, gases,

and vapours are given comprehensive instructions in the process. These instructio

ns
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include information on relevant health HAZARDS, national regulations, methods for safe
use, and methods to detect escape of the agent;

that there is regular training of all personnel concerned with the operation and
maintenance of the equipment, including emergency procedures for any toxic, flammable,
explosive or pathogenic material released into the environment. Records of attendance at

training are maintained, and evidence of understanding demonstrated.

Also see 7.3.2 b).

Conformity is checked by inspection

5.4.101.2 Procedures for potentially hazardous actions

ThHe manufacturer shall specify safety procedures for any potentially hazardous actio
infended to be carried out by an OPERATOR, for example the replacement of\parts or t
adjustment of internal controls. The instructions shall specify that the RESPONSIBLE BODY mt
provide OPERATORS with training in these procedures.

Canformity is checked by inspection.

6 | Protection against electric shock
THhis clause of Part 1 is applicable except as follows:

6.2.2 Examination

Addition:
Add the following new third paragraph afterFigure 1:

FixXeD EQUIPMENT, and equipment with a weight exceeding 80 kg, is not tilted or moved
orfler to check the bottom, but the-test finger is applied to any part of the bottom that can
reached when the equipment isinstalled according to the manufacturer's instructions.

6.8.3.1 The a.c. voltagetest

Replacement:
Réplace the first sentence with the following sentence:

THe voltage\tester shall be capable of maintaining the test voltage throughout the test with
+8 % of<the specified value.

ns
he
st

in
be

)in

6.9.2." Insulating materials

Addition:

Add the following new note at the end of the subclause, before the conformity statement:

NOTE Although ceramics can provide satisfactory electrical insulation at ambient temperature, attention is drawn

to the possibility that some ceramics show reduced insulating properties at high temperatures. This is not o
because they are susceptible to progressive mechanical deterioration, but also because they can beco
electrically conductive at high temperatures and in NORMAL USE can be contaminated by conductive material.

nly
me
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7

Protection against mechanical HAZARDS

This clause of Part 1 is applicable except as follows:

Replacement:

Replace the title with the following new title:

R4

R4

Cq

7.4

Ad

Ad

aa

Ad

Ad

7

mcnicaluncios -
General

placement:

place the conformity statement with the following new conformity statemeént:
nformity is checked as specified in 7.2 to 7.7 and in 7.101 to 7.116.

L Stability

dition:

d the following new item to the lettered list, after thé note in item e):

) For equipment with a door which, when. Open, is horizontal or nearly horizontal, a
which could be used to support the L. OAD, a weight equal to 1,2 times the heavig
RATED LOAD (specified in the instruction manual) is applied to, or suspended from,
centre of the open door.

.5 Provisions for lifting and carrying

dition:

d the following new subclause:

.5.101 Transfer of-LOADS into and out of the CHAMBER

Means shall be_provided to protect the OPERATOR against mechanical HAZARDS that could ari

dul

ring transfer.@f the LOAD into or out of the CHAMBER.

Me¢ans shall be provided to locate and retain the LOAD and its carrier (if any) in the corrg

po

sition for transfer of the LOAD into or out of the CHAMBER.

nd
b St
he

se

bct

If a sliding shelf within the CHAMBER has to be pulled out to accept the LOAD or permit its
withdrawal, means shall be provided to prevent the shelf from tilting or becomi

un

intentionally disengaged when pulled out.

ng

The force required by an OPERATOR to put the LOAD into the CHAMBER or to remove it from the
CHAMBER shall not exceed 250 N.

Conformity is checked by inspection and test, using the least favourable LOAD specified by the
manufacturer.
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Addition:

Add the following new subclauses:

7.101 Doors, conveyors, etc

A

a)
b)

c)

d)

Cq
me
frd

Ad
HA

Cq
Sif]

~.

Megans shall be provided to prevent:

a)
b)

Th

manufacturer's inStructions shall specify that the OPERATOR must retain the key or TooL wh

ing
OA
re

Cq

.102 Access to the CHAMBER

HAZARD shall not be caused in NORMAL CONDITION or in SINGLE FAULT CONDITION by:

a mechanism used to open, close, or retain a door;

wearon threaded narts:
~ L)

20

NOTE Threads meeting the requirements of ISO 2901, ISO 2902, ISO 2903 and ISO 2904 can be suitable.
residual movement caused by any of the following:
1) operation of an emergency shutdown device (see 7.110);

N

loss of power;

w

)
) component failure;
)

N

removal of an obstruction;
a part which is powered or driven from stored energy.
nformity with a) and b) is checked by inspection. Conformityowith c) and d) is checked

basurement to confirm that any residual movement cannot cause a force of more than 150
m any easily touched part.

cess to the CHAMBER during an OPERATING CYXCLE shall not be possible if this could cause
ZARD.

nformity is checked by inspection of the door design. In case of doubt a test is carried ¢
nulating an attempt to open the dooriusing reasonable force.

starting of the OPERATING(CYCLE while an OPERATOR is completely inside the CHAMBER;
a door (if fitted) closing-while an OPERATOR is completely inside the CHAMBER.

e means shall bevllockable by a dedicated key, TOOL, or other mechanism, and t
ide the CHAMBER. A warning marking (see 5.2) on the equipment clearly visible to t

ERATOR shall instruct the OPERATOR to lock the means before entering the CHAMBER and
ain the (ogking key, or TOOL, at all times while in the CHAMBER.

nformity is checked by inspection and test.

ut

he
ile
he
to

If in NORMAL CONDITION a HAZARD could arise from touching hot liquid remaining in the
CHAMBER, there shall be a warning in the manufacturer's instructions and a warning marking
(see 5.2) on the equipment.

In a SINGLE FAULT CONDITION, no HAZARD shall be caused by liquid and steam flowing out of the

CH

AMBER when the door is opened or when an attempt is made to open it.

Conformity is checked by inspection and test.
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7.103 Prevention of entry of gases, steam or liquids

Interlocks shall be provided so that sterilant gas, carrier gas, steam, or other gases cannot
enter or be generated in the CHAMBER until the door is closed and secured with all door
pressure-retaining parts engaged to the extent specified by the manufacturer, in order to
withstand the design pressure.

Conformity is checked by inspection and test.

7.104 Prevention of new OPERATING CYCLE

It shall not be possible to start a new OPERATING CYCLE if this could cause a HAZARD arisipg
frgm a residual fault. Such faults include but are not limited to:
a)| failure of a door operating system;

b)| failure of the LOAD transport system;

c)| failure of an exhaust system;

d)| failure of any other device (for example a timer or sensor);
e)| operation of the emergency shutdown device (see 7.110).

Canformity is checked by review of the manufacturer's inspection and by tests to show that a
nelw OPERATING CYCLE cannot be started in any of the circumstances listed in a) to e) above.

7.105 Pressure-retaining parts of a door

Inferlocks shall prevent the pressure-retaining parts _of the door from being fully released until
thé CHAMBER has been vented to atmospheric preSsure.

Canformity is checked by operating the equipment through the OPERATING CYCLE that gives the
maximum internal pressure, and confirming that the CHAMBER remains sealed while the
pressure in the CHAMBER exceeds 0,2wbar (20 kPa) and that the door cannot open until the
CHAMBER has vented to atmospheric\pressure.

7.106 Doors of equipment for'use with fluids in containers

It shall not be possible to gpen the door until the temperature of the entire LOAD, and of the
fluid in the CHAMBER is_below the boiling point of the fluid at ambient atmospheric pressure.

Canformity is checked by loading the CHAMBER with the maximum LOAD of the largest size
colntainer of fluid that the equipment is designed to process, ensuring the container is free(to
vent and, after-a full OPERATING CYCLE, determining the highest temperature of the LOAD, apd
of|the fluidin~the CHAMBER, immediately before the door can be opened.

Equipment designed to process fluid in sealed unvented containers shall incorporgte
additional controls to ensure that it is not possible to open the door until the temperature|of
the fluid in the containers has fallen to a safe value.

The safe temperature for glass containers is 20 K below the boiling point of water at ambient
atmospheric pressure, and for flexible containers (for example PVC bags), it is 10 K below the
boiling point of water at ambient atmospheric pressure.

In order to compensate for the reduction in the boiling point at increased altitude, the
manufacturer shall provide means for adjustment of the temperature below which a door will
release.

Control by sensing the temperature of fluid in a container shall never be based on sensing a
single container, which might break and lose its contents.
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Conformity is checked by inspection and by loading the CHAMBER with the maximum RATED
LOAD of each RATED type of container, filled with water. Sealed glass containers are of type 1
borosilicate glass in accordance with ISO 3585, filled to 90 % of their total volume. At the end
of one OPERATING CYCLE, the temperature of the fluid in the containers is measured
immediately before the door can be opened.

7.107 Double-ended equipment

It shall not be possible during NORMAL USE for an OPERATOR to open or close a door at the end
of the CHAMBER remote from the OPERATOR.

EXcept for maintenance purposes, it shall not be possible for both doors to be open.at the
same time.

If 8 door at the end of the CHAMBER or remote from the OPERATOR or maintenapce) person can
be opened and closed by an OPERATOR or maintenance person without thesuse of a ToQL,
means shall be provided to prevent opening if conditions inside the equipment could causq a
HAZARD.

Canformity is checked by inspection and by a test.

7.108 Transport and packaging

Where the weight, size or shape of the equipment or its component parts prevents movement
byl hand, they shall be fitted with, or accept attachmefits which can be easily connected|to
standard lifting equipment.

The equipment and/or its components shall be packaged in a manner such that when handlgd
during transport and storage all parts of the*equipment remain in position and stable and po
HAZARD is caused.

ThHe outside of packaging shall be. clearly marked with instructions for handling, transpdrt,
storage, environment and unpacking.

Canformity is checked by dnspection and, in case of doubt, by test for lifting and |in
aclcordance with established:data for packaging.

7.109 Guards and panelling

Removal or opening of a guard or panel that provides personal protection shall require the
use of a ToOL«(see also 14.102).

If Bn aceess for persons is provided in a panel, this access shall be not less than 500 mm
wifde adnd 1 500 mm high, free from obstruction and require the use of a TOOL to open.

Fixings for attaching guards and panels shall remain attached to either the guard, or panel, or
to the structure of the equipment.

Conformity is checked by inspection.

7.110 Emergency shutdown device

If a HAZARD could arise from the function of the equipment, or be caused by an OPERATOR
error or a single fault, there shall be an easily reached and prominently placed push-button or
other actuator at one or more appropriate locations to operate an emergency shutdown
device.

The shutdown device shall:
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a)

b)

not disconnect auxiliary circuits (such as cooling) which are necessary to protect against

HAZARD;

disconnect accessories necessary for the correct function of the equipment and which
disconnected separately could cause a HAZARD.

if

Installation instructions shall specify to the RESPONSIBLE BODY requirements for the

int

erconnection of accessories necessary for the correct function of the equipment.

If a mechanical HAZARD could occur, there shall be an actuator within 1 m of the hazardous

m

ving part. This actuator shall be designed to withstand a force of 250 N sustained for

mi

If
de

W
1)

2)

Un
(of0)
sh

NG

Cd

nimum period of 0,75 s.

vice shall operate automatically if a HAZARD could arise.

nile an emergency shutdown device is in operation:
residual movement of any powered part such as a door or conveyor shall not create
HAZARD;

potentially hazardous parts of the equipment shall return to(ay state in which a HAzA
cannot occur. In addition to mechanical devices, such paris' include valves, seals a
other components which are used to control compressed air, steam, liquids a
contaminated materials.

less an interlock system prevents restoration of normal operation until the hazardo
nditions are eliminated, a key, code or other equjvalent means shall be required to reset t
utdown device.

TE In some cases, the MAINS switch can meet the requirements of a shutdown device.
nformity is checked by inspection, and\by:

operating and resetting each shutdown actuator in turn;

interrupting the power supply(to each door or conveyor in turn during an OPERATING CYCI
then restoring the supply,to.confirm that no HAZARD arises.

a

the power supply to any door or conveyor is interrupted during operation, the~shutdoywn

RD
nd
hd

us
he

Er

8 | Resistance to mechanical stresses

This clause of Part\lJis applicable.

9 | Protection against the spread of fire

9. General

Thisctauseof Part-t+isappticabteexceptasfottows:
Addition:

Add the following new paragraph and conformity statement after Note 2:

If a HAZARD could be caused by hot items falling from the equipment or by fire from a
flammable substance in the CHAMBER, for example when a door is opened, there shall be a
warning in the instructions and a warning marking on the equipment stating that the
equipment should not be located where hot items could fall on surfaces that could present a
fire or fume HAZARD.

Conformity is checked by inspection.
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9.5 Requirements for equipment containing or using flammable liquids

Addition:

Add the following new subclause:

9.5.101 Requirements for equipment containing or using flammable gases

Fo

r requirements relating to fire, see 11.7.4 d), 11.104 g), and 13.2.102.

Cdq

10

Th

10.

R4

Re

Al

If

ar
pe

SINGLE FAULT CONDITION, provided that they“are recognizable as such by appearance

fu

10
Ad

Ad

aa

bb

CC|

nformity is checked as specified in the applicable clauses.

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

1 Surface temperature limits for protection against burns

placement:
place the third paragraph by the following two new paragraphs:
50 see 9.1 relating to possible HAZARDS from hot items falling out of equipment.

pasily touched heated surfaces are necessary fof, functional reasons, whether because th
b intended to deliver heat or are hot because of proximity to heated parts, they 3
rmitted to exceed the values of Table 19, in"\NORMAL CONDITION and to exceed 105 °C

hction or are marked with symbol 13 of Table 1 (see 5.2).

.3 Other temperature measurements
dition:
d the following new items to the existing list:

) The temperature. of the LOAD and of the fluid in the CHAMBER shall be measured afte
full OPERATING CYCLE, immediately before the door can be opened (in accordance w
the requirement of 7.106).

) The temperature of fluid in sealed unvented containers shall be measured at the e
of one OPERATING CYCLE immediately before the door can be opened (in accordan
with the requirement of 7.106).

in case of doubt, the temperature of the CHAMBER wall shall be measured in NORM

ey
re
in
or

AL

CONDITION and in SINGLE FAULT CONDITION to verify conformity with the requirement

of

dd

ee

10.5.101.

) In case of doubt, the temperature of a material shall be measured in NORMAL CONDITION

and in SINGLE FAULT CONDITION to verify conformity with the requirement of 10.5.101.

) The temperature of parts of the equipment which can come into contact with t
sterilant shall be measured in NORMAL CONDITION and in SINGLE FAULT CONDITION
verify conformity with the requirement of paragraph three of 13.2.102.2.

he
to
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10.5 Resistance to heat

Addition:
Add the following new subclause:

10.5.101 Other materials

A material shall not exceed a temperature that could result in a deterioration in its
performance to an extent which could cause a HAZARD in NORMAL CONDITION or in SINGLE FAULT
CONDITION.

NQTE An example is that the strength of some materials, particularly some aluminium alloys, deteriorateés rapidly
at femperatures slightly above the maximum normal working temperature of some of the equipment covered by this
dogument.

Canformity is checked by examination of the manufacturer's data and in_case of doubt by
teperature measurement as specified in 10.3 cc) and 10.3 dd).

11 Protection against HAZARDS from fluids and solid foreign-objects
This clause of Part 1 is applicable except as follows:

11.1 General

Addition:
Add the following new paragraph after the second paragraph, before Note 2:

Also see 13.1.104 relating to pathogenicstibstances and 13.102 relating to chemical dosipng
systems.

11.7.2 Leakage and rupture at high pressure

Addition:
Add the following new paragraph after the lettered list:

PRESSURE VESSELS“and shell boilers meeting the requirements of 14.101 are considered |to
meet the requirements of this Subclause 11.7.2.

11.7.4 Overpressure safety device

Replacement:

Replace the title and the text by the following new title and text:

11.7.4 Overpressure protective device

If it is possible that the maximum working pressure of a CHAMBER or PRESSURE VESSEL or its
associated pipe work will be exceeded, an overpressure protection device according to
ISO 4126-1 shall be fitted. This device shall be set to operate at a pressure not greater than
the maximum working pressure and shall ensure that pressure does not exceed 110 % of the
maximum working pressure.

An overpressure protective device shall not operate in NORMAL USE and it shall fulfill all of the
following requirements:
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it shall be connected as close as possible to the fluid-containing parts of the system that it
is intended to protect;

it shall be installed according to the instructions given by the overpressure protective
device manufacturer, and provide easy access for inspection, maintenance and repair;

it shall not be capable of being adjusted without the use of a ToOOL;

it shall have its discharge opening so located, connected and directed that any discharge
of hot, toxic, flammable or pathogenic material will not cause a HAZARD;

there shall be no shut-off valve or other obstructing device such as a filter between an
Quverpressure prnfnr‘fi\/n device and the pner that it is intended to Inrni’n(\i‘;

g)

h)

Cd

1)
2)
3)

4)

A

us|
le
bu

Cd

manufacturer's data.

NG

Ad

if a protective valve is used as the protective device, precautions shall be taken to ghsyre
that fluid is unlikely to accumulate on the seating of the valve;

NOTE This is to avoid the likelihood of deterioration due to the deposition of scale from salts jin the water
which could ultimately block the device.

unless equivalent other provisions for draining are provided, the discharge from the
protective device shall have a drain connection at its lowest point. The~discharge from this
point shall not cause a HAZARD;

the device shall be constructed from materials that will not be [degraded in conditions|of
NORMAL USE to an extent that could cause a HAZARD;

it shall have the markings as specified in 5.1.101.
nformity is checked by:

inspection of the type of protective device used and the manufacturer's data;
inspection of the protective device as fitted;

a test to confirm that the device is not used to discharge excess pressure during the
OPERATING CYCLE in NORMAL USE;

a test to demonstrate that the pressure-in any PRESSURE VESSEL will not exceed 110 %|of
the maximum RATED working pressure of the PRESSURE VESSEL when supplied at the
maximum source pressure and flow rate specified by the manufacturer of the equipment,

bursting disc shall not be uséd alone for overpressure protection purposes, but shall pe
d in combination with anl.overpressure protective valve to provide protection against
kage below the pressure.at which the overpressure protective valve is set to operate.| A
rsting disc shall conform.to ISO 4126-2.

nformity is checkéd by inspection of the types of valve and bursting disc used, and of the

TE National, Tocal regulations and other codes can apply.

dition:

Ad

1

TN £all H £, hal :
U lrrc runrowiIirrty rour Ticvww ouvuuLiduoTo.

.101 Discharge to atmosphere

Discharges from pressure-venting valves and pipes, or from ventilation systems, shall not

ca

A
un

use a HAZARD.

pipe discharging to atmosphere shall have a continuous fall from its source to its outlet
less an automatic drain is provided at every point where liquid could collect. If the pipe is to

be provided as part of the building installation, the manufacturer's instructions shall specify

thi

s (see also 11.7.4 g)).
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If a discharge is released inside the equipment, it shall be vented so that build-up of pressure
cannot occur. The discharge into the equipment and the vent from it shall be located so that

no

HAZARD can occur.

Conformity is checked by inspection.

1

.102 Instruments and indicating devices

If necessary to protect against HAZARDS, equipment shall have devices as applicable to
indicate the following:

a)
b)
c)
d)
e)
f)

g)
h)

CHAMBER pressure;

jacket pressure;

OPERATING CYCLE count;

the current stage in the OPERATING CYCLE;

failure or partial failure of any safety-related MAINS supply;

line pressure for any pressurized sterilant or chemical (except for’ cartridge containme
systems);

detection of leaks (see 13.1.103.1);
water pump pressure;

vapour condenser temperature;
operating temperature.

dundancy shall be provided to ensure that the~-OPERATOR receives sufficient information
oid a HAZARD, even in SINGLE FAULT CONDITIONS.

nformity is checked by analysis and insp€ction.

Cd

1

B3
m
n
sh

here operation by a maintenance person is undertaken in a plant room, provision shall
de to repeat safety-related data. Except in the case of OPERATING CYCLE counte
ety-related data shall be readable (by normal or corrected vision) from a distance of 1 m
y external illumination levekin the range of (215 £ 15) Ix to (1 500 £ 15) Ix.

nformity is checked by ‘inspection and by examination under specified conditions.

.103 Protection of hot and cold water services

cksiphonage\ffom the equipment to the water services shall be prevented by mea
eting thecrelevant requirements of IEC 61770. Attention is drawn to the existence

all be stated in the manufacturer's installation instructions.

nt

be
s,
at

Ins
of

tional and local regulations. If the means are to be provided by the RESPONSIBLE BODY, this

C

1

e e H L L V) H o V) H g L bl £ o L H e g
rrorTrmty 1S CTICCARECU Uy IMTSPCeCUOrr arrd oy SXarrmriatiorr Or trre rriidaruraCturer S mistructiorrs.

.104 Equipment with inflatable or pressure-activated seals

No HAZARD shall arise if the door seal pressure of a CHAMBER sealed by an inflatable or
pressure activated seal falls below the minimum pressure specified by the manufacturer or
exceeds its maximum working pressure (see 11.7.4). Means to ensure this shall include the

fol
a)
b)
c)
d)

lowing, as applicable:

the OPERATING CYCLE stops;

an audible or visible alarm signal, or both, indicates the fault condition;

the door(s) remain closed;

there is no supply of sterilizing or disinfecting agent, steam, water or air into the CHAMBE

R;
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local exhaust ventilation;

the source of sterilant gas is isolated by an automatically operated valve and the complete
system from the isolation valve at the source of the sterilant gas supply through to and

including the CHAMBER, is evacuated to the discharge pipe;

if the sterilant is flammable, the complete system (see f) above) is purged using air or inert

gas.

Conformity is checked by inspection, by examination of the documentation, and by simulating
failure of the door seal so as to cause the pressure to fall.
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Th
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If

me¢asure the maximum sound pressure level whichythe equipment can produce (except
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a)

b)

c)

ultrasonic pressure
is clause of Part 1 is applicable except as follows:

.5 Sonic and ultrasonic pressure
.5.1 Sound level

placement:
place the existing text by the following new text:

equipment produces noise at a level which could cause a HAZARD, the manufacturer sh

und from alarms and sound from parts remote from the equipment).

e instructions for use shall state potentially hazardous sound pressure levels both at t
ERATOR'S position in NORMAL USE and .at\a point 1 m from the ENCLOSURE of the equipmsg
ich has the highest sound pressure level.

nformity is checked by inspection and by measuring the maximum A-weighted sou
pssure level at the OPERATOR'S position and at bystander positions.

ring the measurement the following conditions shall apply:

Any part necessary for the correct operation of the equipment and supplied by t
manufacturer as an integral part of such equipment, for example, a pump, is fitted a
operated as_in-NORMAL USE;

Sound level meters used in the measurement conform either to type 1 of IEC 61672-1
in the_¢ase of an integrating sound level meter, to type 1 of IEC 61672-2;

The test room is semi-reverberant, with a hard reflecting floor. The distance between a

wall"or any other object and the surface of the equipment is not less than 3 m;

Protection against radiation, including laser sources, and against sonic amL

all
or

he
nt

he
na

DI,

Ny

d)

The equipment Is tested with the combination of LOAD and other operating conditions (
example, pressure, flow, temperature) which creates the maximum sound pressure level.

or

Installation instructions shall specify how the RESPONSIBLE BODY can ensure that the sound
pressure level from equipment, at its point of use after installation, will not reach a value that

co

1)

uld cause a HAZARD. These instructions shall:

identify readily available and practicable protective materials or measures which can be

used, including the fitting of noise-reducing baffles or hoods;

2) recommend that the sound pressure level be measured in NORMAL USE at the OPERATOR's
position and at a point 1 m from the ENCLOSURE in a location that has the highest sound

pressure level.
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NOTE A sound pressure level of 80 dB above a reference sound pressure of 20 yPa is at present regarded by
many authorities as the threshold at which a HAZARD can be caused. Special means, such as the use of protective
earpieces, can make a higher level non-hazardous to an OPERATOR.

Conformity is checked by inspection.

13 Protection against liberated gases, substances, explosion and implosion

Th

is clause of Part 1 is applicable except as follows:

13.

Ad

Ad
no

NQ
thg
dis

Fa
oX
cd

Se
re
re

Ad
Ad

13
13
Di

Cq

13

If
Sig

1 Poisonous and injurious gases and substances
dition:

d the following new note and new paragraphs after the existing note. Numberthe existi
te to NOTE 1:

TE 2 A HAZARD is considered to occur if toxic emissions can exceed the short-tenm €xposure limit (STEL)
long-term exposure limit (LTEL) for the gas under consideration. Toxic emissions ‘include all sterilizing 3
infecting agents that have defined STEL or LTEL values.

r equipment using highly toxic, flammable, or explosive chemicals such as pure ethyle
ide, the RISK assessment shall be carried out for both NORMAL CONDITION and SINGLE FAU
NDITION to determine if leakage could cause a toxic or exploSive atmosphere.

.1.101 CHAMBER discharge systems
.1.101.1 Discharge from the CHAMBER

scharge from the CHAMBER shall not cause a HAZARD.
nformity is checked by inspection and by examination of the installation instructions.

.1.101.2 {Failure of a CHAMBER exhaust system

B HAZARD could arise from a failure of a CHAMBER exhaust system, audible and visible ala
nals,”/independent from the supply MAINS, shall warn of failure of any system that

e also 7.102 a) relating to access to the CHAMBER during an OPERATING CYCLE, 7.1
ating to preventing the start of a new OPERATING)CYCLE, and the paragraph added in 9.
ating to a possible fire HAZARD from hot items_falling out of equipment.

dition:

d the following new subclauses:

fm
S

de

signed to remove a discharge of sterilant gas from the CHAMBER. Examples of such faill

re

are malfunction of an extractor fan, obstruction of a flow duct, and failure of the power supply.

If a HAZARD could arise from a failure of MAINS supply, the exhaust system shall be supplied by

an

emergency power system.

During a failure of a CHAMBER exhaust system, it shall not be possible to initiate an OPERATING
CYCLE. If an OPERATING CYCLE is already in progress and at a stage where sterilant gas has
been admitted to the CHAMBER, access to the LOAD shall be prevented until the exhaust
system is again operational and a flushing stage has been completed.

Conformity is checked by provoking all possible single faults in turn, and confirming that:

a)

the alarm signals operate even with the supply MAINS disconnected;
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b) the OPERATING CYCLE cannot be started;
c) access to the LOAD is prevented.
13.1.101.3 Protection from gases liberated from a drain

Discharge from the CHAMBER into the part of a drainage system which forms part of the
equipment and its connection to the building drainage system shall not cause a HAZARD.
Installation instructions shall state that any venting of the drain shall be to a safe place.

NOTE National and local regulations and other codes can specify additional requirements for drainage systems.

Canformity is checked by:

a)| inspecting the drainage system and its venting;
b)| connecting the equipment to a drain that complies with the manufacturer's sp€gification;

c)| measuring the concentration of sterilant gas at the connection to the drain;"to check that
STEL and LTEL values are not exceeded.

13.1.101.4 Local exhaust ventilation

If B HAZARD could arise from fugitive emissions, the equipment shall be provided with means
to|connect a local exhaust ventilation system to remove them.

THe manufacturer's installation instructions shall warn the ‘RESPONSIBLE BODY that:

a)| additional local exhaust ventilation can also be required in storage areas for sterilant gas;

b)| the discharge from a local exhaust ventilation\system is located so as not to cause| a
HAZARD.

NQTE This local exhaust ventilation system can also,be designed to be activated if the STEL value of the sterilgnt
is exceeded.

Canformity is checked by inspection.

13.1.102 LOAD access after asfault

THe manufacturer shall provide instructions to ensure safe access to the LOAD if a fault occyrs
during an OPERATING CYCLE)

Canformity is checked by analysis of the control system and by inspection.

13.1.103 HAZzARDS arising from the use of toxic sterilant

13.1.103:1_CHAMBER leakage

If eakage from the CHAMBER could cause a HAZARD, each OPERATING CYCLE shall mclude a

Ieakage Detectlon of Ieakage that could cause a HAZARD shaII cause the equ|pment to revert
to a safe condition.

NOTE The relevant values specified for leakage rates will depend on a number of factors, for example the volume
of the CHAMBER, the OPERATING CYCLE, and the nature of the sterilant gas, including its STEL and LTEL values.

Conformity is checked by analysis of the OPERATING CYCLE and by testing all means provided
for leak detection.

Equipment operating above atmospheric pressure shall have a means, such as a non-return
valve in the air inlet pipe, to prevent the escape of toxic sterilant gas from the CHAMBER.

Conformity is checked by inspection.
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13.1.103.2 Protection against gases liberated from the LOAD

It shall not be possible to open the door until the sterilant concentration has been reduced to
a level where the LOAD will not present a HAZARD to the OPERATOR when the STERILIZER is
unloaded.

The manufacturer shall advise the RESPONSIBLE BODY of any change required to take account
of the very different gas absorption characteristics of materials processed.

NOTE One method of ensuring this is for the sterilant removal stage to be followed by a stage during which
furfRer stermant 1s _removed Dby ilushing with filtered air or Iert gas. IThe air or gas can enther be pasged
conmtinuously through the CHAMBER or there can be multiple admissions, each followed by evacuation.

Canformity is checked by inspection and by analysis of the OPERATING CYCLE “and py
measurement of the sterilant concentration at 170 cm from the floor and 1 m directly in frqnt
of(the middle of the door at the least favourable time after releasing a seal or.opening the
ddor.

13.1.103.3 Failure of room ventilation system

If room ventilation is required to prevent a HAZARD, means shall be provided so that in the
evient of its failure:

a)| the equipment will go to a safe state;
b)| a new OPERATING CYCLE cannot be started while the failure continues to exist;
c)| this is indicated by both audible and visible alarm,signals.

NQTE Measurement of air flow can be used to identify a failure’

Canformity is checked by inspection, and by simulating failure of the room ventilation system.

13.1.103.4 Materials in contact with sterilant

shiall not react with sterilant or carrier gas to an extent that material deterioration could lead|to

MPerial used in the construction of:the STERILIZER which can come into contact with sterilgnt
leakage in sufficient quantity to cause STEL or LTEL values to be exceeded.

ThHe manufacturer's instfuctions shall state that material used in the installation of the
STERILIZER which cancome into contact with sterilant shall not react with sterilant or carr|er
gas to an extent that*material deterioration could lead to leakage in sufficient quantity [to
cause STEL or LFEL/values to be exceeded.

Canformity iS-checked by inspection, including inspection of the manufacturer's installatipn
ingtructions and by examination of data accumulated by the manufacturer during failure-moge
analysjssand during tests, to demonstrate that the materials used are compatible with sterilgnt
and carrier gases.

13.1.104 Pathogenic substances

In NORMAL CONDITION or in SINGLE FAULT CONDITION, emission of aerosols or fluids from
equipment shall not cause a HAZARD. If additional means are required to control emissions,
they shall be specified in the manufacturer's installation instructions.

NOTE For some applications, visual examination for aerosols and fluids can be sufficient.

Conformity is checked by inspection and test, and by examination of the manufacturer's
instructions.
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13.2 Explosion and implosion

Ad

Ad

dition:

d the following subclauses:

13.2.101 Materials in contact with sterilant

The equipment shall be made of materials which, in NORMAL USE, will not react with sterilant or
carrier gases in a manner and to an extent that could lead to a change in pressure (either by

ignition or exothermic reaction) that could result in explosion or implosion.

THe manufacturer's instructions shall state that materials used in the installation{ of t
STERILIZER which can come into contact with sterilant shall not react with sterilant-or carr
gas to an extent that material deterioration could result in explosion or implosion}

Fa

atfention shall be paid to the effects of galvanic attack and different rates of expansion wh

dig

Cq

the sterilant gas contains acetylene.

Cq

r the selection of materials for pressure-retaining parts and their integral attachmen

similar metals are in contact.

pper or copper alloys containing more than 65 % mass fraction“\of copper are not suitable

nformity is checked by inspection, and by examihation of data accumulated by

he

manufacturer during failure-mode analysis and during tests, to demonstrate that the materials

used are compatible with sterilant and carrier gases:

13
13
Eg

thé CHAMBER, its sterilant connections; or its exhaust piping.

If

exjplosion in NORMAL CONDITION or in SINGLE FAULT CONDITION, the sterilant concentration sh

be
CY|

sterilization cycle cannot occur if there is a possibility of a fire or explosion HAZARD.

Cq

exthaust connections, by analysis of the OPERATING CYCLE, and by calculating the steril
concentration at the time the air is admitted.

If pfire or explosion HAZARD could arise from a failure of the CHAMBER exhaust system, t

.2.102 Explosion, implosion and fire of.toxic gas STERILIZERS
.2.102.1 Flammable sterilants

uipment intended for use with flammable sterilants shall have no source of ignition with

during a process the mixture of air with the flammable sterilant could lead to fire

reduced to below the‘flammable limit before air is admitted at the end of the OPERATI
CLE. The OPERATING CYCLE shall also ensure that progress to the next stage of t

nformity is<chécked by examination of the interior of the CHAMBER and its sterilant a

n

or
all
NG
he

nd
nt

re

- N £ 40 4 404 O Il
UITTTITICTItS U To. T.TUT.2 dPply.

Conformity is checked as specified in 13.1.101.2.

13

.2.102.2 Heating of flammable liquid sterilant

Sterilant containers shall not be subjected to direct heating which could cause a HAZARD.

If a HAZARD could arise, flammable or explosive liquids, such as ethylene oxide, shall not be

he

ated by an electrical heating element in direct contact with the liquid.
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In NORMAL CONDITION or in SINGLE FAULT CONDITION, parts of the equipment which could come
into contact with the sterilant shall not reach a temperature at which fire, explosion, or other
HAZARD could be caused.

NOTE This temperature will depend on the type of sterilant. For example, the temperature limit for ethylene oxide
is normally 70 °C to prevent polymerization or catalytic reaction.

Conformity is checked by inspection and examination of sterilant safety data and, in case of
doubt, by temperature measurement as specified in 10.3 ee).

Additiom.
Add the following new subclauses:

13.101 Other HAZARDS arising from the use of toxic sterilants
13.101.1 General

NQTE A toxic HAZARD is considered to occur if toxic sterilant emissions can exceed STEL or LTEL for the gas
undler consideration. Toxic sterilants include all sterilizing and disinfecting agents thatyhave defined STEL or LTEL
limlits.

13.101.2 Opening or disconnecting a sterilant supply system

If 8 HAZARD could arise during disconnection or opening of the sterilant supply system, means
(fgr example, purging) shall be provided to prevent the HAZARD from arising.

Canformity is checked by inspection.

13.101.3 Gas blending

Fgr STERILIZERS operating with a sterilant\which is a mixture of gases blended at the point|of
use, means shall be provided to ensureithat no toxic, fire, or explosion HAZARD can arise ag a
result of incorrect mixing in NORMAL CONDITION or in SINGLE FAULT CONDITION.

Canformity is checked by analysis and measurement of each gas in the mixture in NORMAL
CANDITION and in SINGLE FAULT'CONDITION (see 4.4.2.103).

13.101.4 Sterilant supply

If & HAZARD could-arise from uncontrolled or incorrect supply of sterilant, additional controls|or
mechanisms shallbe provided to interrupt the sterilant supply to the CHAMBER and prevent the
HAZARD.

NQTE 1_.In-the case of toxic or flammable gases, the interruption of the sterilant supply could be achieved by the
us¢ of,a.nén-return valve and a flame arrester or heat-sensitive cut-off valve.

NC'I'I: 2 NP ] lot: H + 41 a l ] £l hl
e et o arregurat RS tanTrequtreautoman e antatuarvarvesSoammaore-gaSes:

Means shall be provided to dispense, connect and position containers of liquid sterilant
without creating a HAZARD.

Conformity is checked by inspection, and by examination of data on RATED sterilants.

13.101.5 Supply from sterilant cartridges

If a HAZARD could arise, means shall be provided to prevent access to the sterilant cartridge
during the OPERATING CYCLE.

NOTE A cartridge is a single-use container of sterilant.
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Conformity is checked by inspection.

13.101.6 Isolation of any part of the sterilant supply system
When any part of the sterilant gas supply system can be isolated and its maximum working

pressure could be exceeded in NORMAL CONDITION oOr in SINGLE FAULT CONDITION, it shall be
protected by an overpressure safety device meeting the requirements of 11.7.4.

NOTE A HAZARD can arise in cases where the isolated length of pipe is full of liquid.

C nrormity 1s checkKed Dy Inspectiorn anda as specirieq in 17.7.4.

13.101.7 Failure of a sterilant supply control system

A failure which could cause a HAZARD shall be indicated by a visible alarm signaf:It'shall also
caluse the equipment to go to a safe state and it shall not be possible to initiate lan OPERATING
CY|ICLE while the failure exists.

Canformity is checked by inspection and test.

13.102 Chemical dosing systems

If 8 chemical dosing system is fitted, means shall be provided to replenish containers withqut
cre¢ating a HAZARD.

Canformity is checked by inspection and by examination of the manufacturer's instructions.

14 Components and subassemblies

This clause of Part 1 is applicable exceptas follows:
Addition:

Add the following new subclauses:

14.101 PRESSURE VESSELS and shell boilers

PRESSURE VESSELS and shell boilers shall comply with the pressure systems regulations,
codes or standafds applicable in the country of intended use (e.g. the applicable parts |of
EN 13445, EN. 14222, and the applicable parts of EN 12953 in the European Union).

If Ino national regulations, codes or standards exist, the equipment shall comply with the
requirements of 11.7.

Cornformity 15 chiecked by InsSpection of e PRESSURE VESSEL or Stieli bolter ana taking 1nto
consideration the relevant national and local regulations and codes or as specified in 11.7.

14.102 Access ports

If an access port (for example, for injecting small quantities of chemicals into the CHAMBER)
can be opened and closed by an OPERATOR without the use of a ToOL, means shall be
provided to prevent opening if conditions inside the equipment could cause a HAZARD.

NOTE Means can include:
a) interlocks (see Clause 15);
b) ensuring inaccessibility during an OPERATING CYCLE;

c) fitting an interlocked cover over the port (see Clause 15).


https://iecnorm.com/api/?name=c214637ffb1ae25dce3c81ea1f3e9b43

IEC 61010-2-040:2020 © |IEC 2020 -31-

Conformity is checked by inspection and by examination of the design specification.

14

.103 Control systems

If the setting of a control in NORMAL USE could cause a HAZARD, a warning marking (see 5.2)
shall be provided.

To reduce the likelihood of the equipment being set in a way that could cause a HAZARD,
access to the following functions (if provided), shall be limited by increasingly severe

co

nstraints. Examples of possible constraint levels are given in brackets.

a)
b)
c)
d)
e)
f)

ExX
ot

Td

It
to

automatic control.

If

manual mode shall disable the automati¢ controller.

Al
be

chiemicals, toxic gas, hot gases, steam, or hot water.

Cd
sa

14.104 Microprocessors

F4

NG

initiation of an OPERATING CYCLE [available to OPERATORS];

selection of an OPERATING CYCLE [available to OPERATORS or supervisors, as appropriate]
changing OPERATING CYCLE parameters [restricted to supervisors];

manual advance through an OPERATING CYCLE [restricted to suitably trained:teChnicians];
maintenance [restricted to suitably trained service technicians];

changing the OPERATING CYCLE programme [restricted to_ the manufacturer
manufacturer's agent].

cept for a) and b), the above functions shall require the use“of different keys, codes
her equivalent means. Higher-level TOOLS, keys or codes can allow access to lower levels

rmination of an OPERATING CYCLE shall not require the tse of a special TOOL, key or code.

5hall not be possible to disable safety devices, during NORMAL USE, or while gaining acce
the LOAD. This applies both during manual advance of the OPERATING CYCLE and when ung

bperation can be either by manual advance or by an automatic controller, selection of t

tomatic control is recommended for all equipment within the scope of this docume
cause a manual control system could present serious HAZARDS to the OPERATOR frg

nformity is checked\by inspection and test by operating the equipment to confirm that
fety devices canpot-be disabled.

ilure of ‘a_safety-related microprocessor shall not cause a HAZARD.

TEA ,"This requirement can be achieved by redundancy or diversity.

or

or

NOTE 2 Guidance on safety related control systems using microprocessors and other software controlled devices
is given in IEC 61508-3, ISO 13849-2, IEC 62061 and IEC 62304.

If a battery is used to maintain a processor memory, no HAZARD shall arise as a result of loss

of

this power.

Conformity is checked by inspection, RISK analysis, function of the circuit under evaluation
and, in case of doubt, by simulating a fault.

14.105 Asbestos

No parts made of asbestos shall be used.
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Conformity is checked by examination of the manufacturer's data.

15

15.

Thi

Protection by interlocks

1 General

s clause of Part 1 is applicable except as follows:

Addition:

Add the following new text after the first sentence:

AS

components (E/E/P components) the reliability and design requirements of 15.2/'and 15.3 c

be
so|

16

This clause of Part 1 is applicable.

17

Th

Ad

Ad

ISP 12100:2010,

an alternative method, for interlock systems containing electric/electronic or programmat

determined by applying, for example IEC 62061 (SIL) or ISO 13849 (PL) (a@ll .parts) or oth
utions providing equivalent functional safety.

HAZARDS resulting from application

RISK assessment
is clause of Part 1 is applicable except as follows:
dition:

d the following item to the list of standards in the note:

e
an
er
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Annexes

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

Annex G
(informative)

Leakage and rupture from fluids under pressure
THis annex of Part 1 is applicable except as follows:

Reéplace the first paragraph by the following new paragraph:

THhHe requirements and tests of this annex are accepted in the USA, Canada, and in sore
other countries, as proof of conformity with national regulations relating to high pressuregs.
However, they do not apply to shell boilers and PRESSURE VESSELS, for which there gre
sejparate and different national or local regulations.
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Annex L
(informative)

Index of defined terms

Additional defined terms:

CHAMBER .t e eaaaas 3.2.101
LOAD .ttt et eeeeseeseeseesesseesseesseessesssesssessesssesssesssesssesssesssesssesseenaaces 3.2.102
OHERATING CY CLE .ttt et a e e e et e aaeaaaaas 3.2.Mp5
PRESSURE VESSEL ..t 3-2.1Dp4
STERILIZER .o e e a e el b T 3.2.1P3

WASHER-DISINFECTOR 3.2.1p6
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Bibliography

Add the following publications:

IEC 60335-2-4, Household and similar electrical appliances

requirements for spin extractors

IEC 60335-2-5, Household and similar electrical appliances

requirements for dishwashers

Safety — Part 2-4: Particular

Safety — Part 2-5: Particular

IE
re

IE
re

IE
re

IE
s4

IE

laboratory use — Part 2-010: Particular requirements/for‘laboratory equipment for the heati

of

IE
pr

IE

IS

IS

IS

IS

IS

IS

C 60335-2-7, Household and similar electrical appliances
yuirements for washing machines

Safety — Part 2-7: Patticu

C 60335-2-11, Household and similar electrical appliances — Safety — Part 2-11: Particu
quirements for tumble dryers

C 60335-2-58, Household and similar electrical appliances — Safety & Part 2-58: Particu
quirements for commercial electric dishwashing machines

fety and essential performance

C 61010-2-010, Safety requirements for electrical equipment for measurement, control a

materials

C 62061, Safety of machinery — Functional, safety of safety-related electrical, electronic a
bgrammable electronic control systems

C 62304, Medical device software — Software life cycle processes

D 2901, ISO metric trapezoidalcscrew threads — Basic and design profiles
D 2902, ISO metric trapezoidal screw threads — General plan

D 2903, /SO metric_trapezoidal screw threads — Tolerances

D 2904, ISO metric trapezoidal screw threads — Basic dimensions

D 10472 (all parts), Safety requirements for industrial laundry machinery

D 12400:2010, Safety of machinery — General principles for design — Risk assessment a

ris

réduction

C 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basi

ar

ar

ar

nd

ISO 13849 (all parts), Safety of machinery — Safety-related parts of control systems

ISO 14971, Medical devices — Application of risk management to medical devices

ISO 15223-2, Medical devices — Symbols to be used with medical device labels, labelling, and
information to be supplied — Part 2: Symbol development, selection and validation

EN 12953 (all parts), Shell boilers

EN 13445 (all parts), Unfired pressure vessels
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EN 14222, Stainless steel shell boilers

EN 1837, Safety of machinery. Integral lighting of machines
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECUR!TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-040: Exigences particuliéres pour STERILISATEURS
et LAVEURS DESINFECTEURS utilisés pour traiter le matériel médical

1

2)

3)

4)

5)

6)
7)

8)

9)

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation)compos
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC(a, poOur objet
favoriser la coopération internationale pour toutes les questions de normalisation dans(les” domaines
I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Nofmes international
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles_au public (PAS) et g
Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a des) comités d'études, 4
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisatig
internationales, gouvernementales et non gouvernementales, en liaison avec I'lE€] participent également 3
travaux. L'IEC collabore étroitement avec I|'Organisation Internationale de.Neormalisation (ISO), selon g
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesure
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intéress
sont représentés dans chaque comité d’études.

Les Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agrég
comme telles par les Comités nationaux de I'lEC. Tous les_efforts raisonnables sont entrepris afin que I'l
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable
I'éventuelle mauvaise utilisation ou interprétation qui en gst\faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les, Comités nationaux de I'lEC s'engagent, dans toutg

et régionales. Toutes divergences entre toutes-Publications de I'lEC et toutes publications nationales
régionales correspondantes doivent étre indiquées-en termes clairs dans ces dernieres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépenda
fournissent des services d'évaluation de»conformité et, dans certains secteurs, accédent aux marques
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificat
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doif\étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatair
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lH
pour tout préjudice causé’'en cas de dommages corporels et matériels, ou de tout autre dommage de queld
nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépeng
découlant de la publfication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lH
ou au crédit qui ldi est accordé.

L'attention est_attirée sur les références normatives citées dans cette publication. L'utilisation de publicatig
référencées est obligatoire pour une application correcte de la présente publication.

L’attention_est attirée sur le fait que certains des éléments de la présente Publication de I'l[EC peuvent faire I'of
de droits*de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets et de ne pas avoir signalé leur existence.

La

ée
de
de
Es,

du
és

es
EC
de

la

mesure possible, a appliquer de fagon transparenteiles Publications de I'lEC dans leurs publications nationajes

ou

hts
de
on

bs,
C,
ue
es
C,

jet
de

a dl
Sécurité des appareils de mesure, de commande et de laboratoire.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2015. Cette édition

co

nstitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

elle est établie sur la base de la troisiéme édition (2010) de I'lEC 61010-1 et son

Amendement 1 (2016);

tolérance ajoutée pour la stabilité des matériels d'essai sous tension alternative spécifiés

en 6.8.3.1;
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le statut de publication groupée de sécurité a été supprimé (ce qui ne modifie pas |
exigences techniques du document).

texte de cette Norme internationale est issu des documents suivants:
CDV Rapport de vote
66/699/CDV 66/716/RVC

20

es

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

a

Ce

di
pr

Ur
de
co

L4
su
dé

La
fa
ST

Lo

PSS 1 e 1l b Ad b b !
VULl a T dPpprolativulm uc LT INUTTTIC TTIeTTTatiorialc.

document a été rédigé selon les Directives ISO/IEC, Partie 2.

L‘}ttention du lecteur est attirée sur le fait que I'Annexe G énumeére tous les articlgs)traitant d

eérences a caractére moins permanent inhérentes a certains pays, concerpantile sujet de
Bsente norme.

sécurité pour appareils électriques de mesurage, de régulation-et.de laboratoire, peut é
nsultée sur le site web de I'lEC.

r la base de la troisieme édition (2010) de I'IEC 61010%1 et son Amendement 1 (201
signée ci-aprés comme la Partie 1.

présente Partie 2-040 complete ou modifie 1€s ‘articles correspondants de la Partie 1
con a transformer cette publication en norme IEC: Exigences particulieres pour
FRILISATEURS et LAVEURS DESINFECTEURS utilisés pour traiter le matériel médical.

Sp
dl

D4
1)

rsqu'un paragraphe particulier de la Partie 1 n'est pas mentionné dans cette Partie 2-040,

acifie "addition”, "modification”,~remplacement” ou "suppression”, I'exigence, la modal
ssai ou la note correspondanté)de la Partie 1 doit étre adaptée en conséquence.

p1;agraphe s'applique pour autant que cela soit raisonnable. Lorsque la présente Partie 2-0

ns la présente norme:

les caractéres d'imprimerie suivants sont utilisés:
— exigences;.caractéres romains;

— NOTES: petits caractéres romains;

— conformité et essais: caracteres italiques;

— termes définis a I'Article 3 et utilisés dans cette norme: PETITES CAPITALES
CARACTERES ROMAINS.

es
la

e liste de toutes les parties de la série IEC 61010, publiées sous le.titfe général Exigencies

présente Partie 2-040 doit étre utilisée conjointement avec'IEC 61010-1. Elle a été établie

b),

de
es

ce
A0
te

EN

les paragraphes. fiqgures et tableaux qui sont ajoutés a ceux de la Partie 1 sont numérotés

a partir de 101; les annexes complémentaires sont nommées a partir de AA et les listes
termes complémentaires a partir de aa).

de

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données relatives au

do

cument recherché. A cette date, le document sera

reconduit,

supprime,

remplacé par une édition révisée, ou
amendé.
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EXIGENCES DE SECUR[TE POUR APPAREILS ELECTRIQUES
DE MESURAGE, DE REGULATION ET DE LABORATOIRE -

Partie 2-040: Exigences particuliéres pour STERILISATEURS
et LAVEURS DESINFECTEURS utilisés pour traiter le matériel médical

Ce

1.

R4

Re

La

Domaine d'application et objet
t article de la Partie 1 s'applique, avec les exceptions suivantes:

.1 Appareils inclus dans le domaine d'application

mplacement:

mplacer le texte par le nouveau texte suivant:

présente partie de I'lEC 61010 définit les exigences dé~sécurité pour les appareLi]Is

électriques destinés a la stérilisation, au lavage et a la désjnfection du matériel médical dahs
le$ domaines médicaux, vétérinaires, pharmaceutiques et deJaboratoire, lorsqu'ils sont utilisgs
ddns les conditions d'environnement de 1.4.
Exgmples de ce type d'appareils:
a) | les STERILISATEURS et désinfecteurs utilisant la vapeur.et/ou I'eau chaude comme agent stérilisant;
b) | les STERILISATEURS et désinfecteurs utilisant le gaz‘toxique, I'aérosol toxique, ou la vapeur toxique comme aggnt
stérilisant;
c) | les STERILISATEURS et désinfecteurs utilisant de\l'air chaud ou du gaz inerte chaud comme agent stérilisant; pt
d)| les LAVEURS DESINFECTEURS.
1.1.2 Appareils exclus du domaine d'application
Addition:
Ajouter la note suivante‘au point f):
NQTE L'IEC 60601-1:2005, 3.63, définit les appareils électromédicaux comme suit (sans les notes a l'article):
appareil électrigue-gui possede une partie appliquée ou qui transfére de I'énergie vers le patient ou a partir de celui-
ci pu qui détecte un tel transfert d'énergie vers le patient ou a partir de celui-ci et qui est:
a) | équipé-au plus d'un moyen de raccordement a un RESEAU d'alimentation donné; et
b) | destiné par son fabricant a étre utilisé:
1) pour le diagnostic, le traitement ou la surveillance d'un patient ou
2) pour la compensation ou l'atténuation d'une maladie, d'une blessure ou d'une incapacité
Addition:

Ajouter le nouveau second alinéa suivant apres la liste:

Le présent document ne s'applique pas aux types d'appareils suivants:

aa)

mais il s'applique toutefois a une atmosphére créée a l'intérieur de l'appareil par
agent stérilisant inflammable (voir 13.2.101 et 13.2.102);

appareils destinés a étre utilisés dans des atmosphéres dangereuses (voir I'lEC 60079),

un
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)

la stérilisation ou la désinfection (voir I'lEC 61010-2-010);

cc) équipement de blanchisserie (voir I'lEC 60335-2-4, I'|EC 60335-2-7, I'lEC 60335-2-1
et I''SO 10472 (toutes les parties)), sauf s'il est congu pour la désinfection des matériels

dd

médicaux;
) lave-vaisselle (voir I'lEC 60335-2-5 et I'lEC 60335-2-58).

1.2.1 Aspects inclus dans le domaine d'application

R

mplacement:

R4

g)

1.2.2 Aspects exclus du domaine d'application

Ad

Ajbuter les deux nouveaux points suivants:

adg

bb

Ce
Ad
Aj

IE
évi

IS

IS

mplacer le point g) par le nouveau texte suivant:

substances pathogénes, les explosions et les implosions (voir I'Article 13).

dition:

et RESERVOIRS SOUS PRESSION.

NOTE Les réglements ou codes nationaux et autres{reglements ou codes s'appliquent pour la sécurité g
caloriferes, chaudiéres a tubes de fumée et RESERVOIRS SOUS PRESSION (voir 14.101).

Références normatives
t article de la Partie 1 s'applique,avec |'exception suivante:
dition:
buter les nouvelles références suivantes:

C 61770, Appareils électriques raccordés au réseau d'alimentation en eau — Exigences pd
iter le retour d'eau par siphonnage et la défaillance des ensembles de raccordement

D 3585, Vérre borosilicaté 3.3 — Propriétés

D 4126-1, Dispositifs de sécurité pour protection contre les pressions excessives — Partie

Sd

) les exigences particulieres pour la protection contre les DANGERS chimiques
microbiologiques a haut risque associés a la CHARGE;
) les exigences générales pour la conception des caloriféres, chaudiéres a tubes de fumg

équipements de laboratoire pour le chauffage des matériaux pour d'autres usages que

1,

les émissions de gaz (y compris I'échappement involontaire de gaz toxiques), les

et

[4%
D

es

ur

upapes de sireté

ISO 4126-2, Dispositifs de sécurité pour protection contre les pressions excessives — Partie 2:
Dispositifs de sareté a disque de rupture

3

Termes et définitions

Cet article de la Partie 1 s'applique, avec les exceptions suivantes:

3.2 Parties et accessoires

Addition:
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Ajouter les nouveaux termes et définitions suivants:

3.2.101
CHAMBRE
partie de I'appareil qui regoit la CHARGE

3.2.102
CHARGE

appareils ou matériaux mis dans une CHAMBRE pour étre traités pendant un CYCLE DE

FONCTIONNEMENT

.103
STERILISATEUR

appareil congu pour réaliser la stérilisation qui comprend une série d'actions ou.d'opérations

nécessaires pour satisfaire aux exigences spécifiées pour l'asepsie

.104
RESERVOIR SOUS PRESSION

ensemble comprenant la CHAMBRE, l'enveloppe (si prévue), les portes, et tous les autres

composants en connexion ouverte en permanence avec la CHAMBRE

Nofe 1 a l'article: Le RESERVOIR SOUS PRESSION n'inclut pas les parties desquelles il peut étre isolé, comme
générateurs de vapeur, les tuyauteries et les accessoires.

.105
CY|CLE DE FONCTIONNEMENT
ensemble complet d'étapes du processus exécuté;dans un ordre indiqué

Note 1 a l'article: Le chargement et le déchargement ne font pas partie du CYCLE DE FONCTIONNEMENT.

.106

EUR DESINFECTEUR
pareil destiné a nettoyer et désinfecter les dispositifs médicaux et d'autres articles utilis
ns le contexte de la pratique médicale, dentaire, pharmaceutique et vétérinaire, par exemy

3.5 Termes de sécurité

3.9.2
DANGER

Addition:

Ajouter la nouvelle Note 1 & l'article suivante:

Note 1 a-'article: Dans le cadre du présent document, le terme DANGER est uniquement lié aux sources potentiel
de|dommage affectant I'OPERATEUR et I'environnement (voir 1.2.1), et n'inclut pas les sources potentielles
dommage liées a l'efficacité du processus.

es

s
le

es
de

3.5.11
OPERATEUR

Addition:

Ajouter la Note 1 a l'article suivante:

Note 1 a l'article: Le terme OPERATEUR inclut les personnes qui installent, font fonctionner, reglent, entretiennent,

nettoient, réparent ou déplacent des appareils.


https://iecnorm.com/api/?name=c214637ffb1ae25dce3c81ea1f3e9b43

4

- 44 — IEC 61010-2-040:2020 © |IEC 2020

Essais

Cet article de la Partie 1 s'applique, avec les exceptions suivantes:

4.3.2.4 Couvercles et éléments amovibles

Addition:

Ajouter le nouveau second alinéa suivant:

sy
a
es|

4,

Ad
Aj

Le
I'e

Ad
Aj
4,

Ce
fa

4.4

R4
R4

Le
4

4.4

b}tiers de commande, qui n'exigent pas l'utilisation d'un ouUTIL pour le retrait, s'ils¢ont d

t ouvert.

B.2.12 Cycle de service
dition:

buter le nouveau second alinéa suivant:

5sai sans aucun intervalle entre les CYCLES de FONCTIONNEMENT consécutifs.
dition:
buter le nouveau paragraphe suivant:

8.2.101 Alimentations et services non électriques

s alimentations et services doivent étre placés sur les réglages ASSIGNES les moi
orables.

1.2.1 Généralités

mplacement:
mplacer la premiere phrase du premier alinéa par la phrase suivante:

s conditiohs de défaut doivent inclure les conditions spécifiées de 4.4.2.2 a 4.4.2.14
1.2.101°a4.4.2.103.

1.2:5 Moteurs

h'est pas nécessaire d'enlever les couvercles, dont les panneaux et les enveloppes dEs

S

témes de verrouillage qui satisfont aux exigences de I'Article 15, et qui désactivent
tomatiquement toutes les parties qui présenteraient autrement un DANGER quangd.le-couvergle

s appareils qui peuvent fonctionner de maniére continté-doivent également étre soumiq a

et

Addition:

Ajouter le nouveau second alinéa suivant:

S'il est impossible de soumettre a I'essai un moteur installé, un moteur identique séparé peut
étre soumis a l'essai, mais il doit I'étre dans les mémes conditions que celles a l'intérieur de

I'a

ppareil.
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4.4.2.13 Verrouillage

Addition:

Ajouter le nouveau second alinéa suivant:

Si un systéme de verrouillage fournit la protection contre le contact accidentel avec une

su
A

Aj

bstance dangereuse, il est soumis a I'essai en utilisant une substance non dangereuse.

dition:

buter les trois nouveaux paragraphes suivants:

4.4.2.101 Régulateurs de pression

Le

aux exigences de 11.7.4, doivent étre neutralisés pour fournir le service sans interruption.

4.4.2.102 Défaillance, ou défaillance partielle, de I'alimentation.RESEAU

L'appareil doit fonctionner a 90 % et 110 % de la tension ASSIGNEE pour un cycle. La tensi
dait ensuite étre placée a 90 % de la tension ASSIGNEE pendant 5 min. La tension doit ensu

ét
I'a

e réduite progressivement a un taux d'approximativement 10 V par min jusqu'a ce q
ppareil ne fonctionne plus normalement. La tension doit*ensuite étre ramenée a la tensi

ASSIGNEE avec l'appareil toujours alimenté.

4.4.2.103 Défaillance, ou défaillance partiellej«d'autres alimentations et services

Td

ou partiellement interrompus, selon la condition la moins favorable.

NQTE Les exemples incluent I'air, la vapeurgl'eau d'alimentation, le gaz stérilisant, le détergent, le désinfectan
les| systémes pour la purge, I'échappement_etla ventilation.

5

Marquage et documentation

Caet article de la Partie 1. s'applique, avec les exceptions suivantes:

5.

.2 ldentification

Remplacement:

Remplacerie texte existant par le nouveau texte suivant:

L'appareil doit étre marqué au moins de ce qui suit:

a)
b)

c)

s régulateurs de pression, sauf pour les dispositifs de sécurité de surpression satisfaisa

ur a tour, chaque alimentation et chaque service non électriques doivent étre interrompy

nt

on
te
ue

et

le nom et I'adresse du fabricant;

tout marquage supplémentaire exigé par les réglements nationaux et locaux, y compris
nom et I'adresse du représentant autorisé du fabricant dans le pays d'utilisation prévue;

le

un marquage qui identifie de maniére unique un seul appareil fabriqué, comme un numéro

de série;
I'année et le lieu de fabrication, s'ils différent de I'adresse du fabricant;
I'identification du modéle;

la désignation de la fonction de I'appareil.

La vérification est effectuée par inspection.
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Addition:

Ajouter les deux nouveaux paragraphes suivants:

5.1.101 Dispositif de protection contre la surpression

20

Le dispositif (voir 11.7.4) doit étre marqué du nom du fabricant du dispositif, du numéro du
modéle et de la pression a laquelle il est réglé. Si un disque de rupture est situé entre la
CHAMBRE et le dispositif de sécurité de surpression, il doit étre identifié par sa pression de

ru

pture spécifiée et la température associée.

NG
5.
m

5.]
Ad

Aj

Le
10

5.4

R4
R4
Pa
né
de
Aj
Si
dg

et

Re

TE Des réglements nationaux ou locaux ou autres codes peuvent s'appliquer.

.102 RESERVOIRS SOUS PRESSION et chaudiéres a tubes de fumée

L'Ittention est attirée sur I'existence de réglements nationaux et locaux qui peuvent exiger d

rquages complémentaires.

P Marquages des avertissements
dition:

buter le nouveau second alinéa suivant:

s symboles des marquages Avertissement et Attentiomdoivent avoir une hauteur d'au moi
mm.

1.1 Généralités

mplacement:
mplacer le premier alinéa (a I’exclusion de la liste) par le nouvel alinéa suivant:

ur les besoins des OPERATEURS ou de I'AUTORITE RESPONSABLE, la documentation suivan
cessaire pour des raisons de-securité, doit étre marquée de sa date d'édition ou de son sta
révision et étre fournie avec l'appareil:

buter le nouvel alinéa.suivant apres le point h) de la liste:

['UTILISATION “"NORMALE comporte la manipulation d'une substance dangereuse,
cumentatiof:doit inclure des informations sur les constituants, le stockage correct, I'utilisati
I'élimination en toute sécurité.

mplacer la Note 2 par la nouvelle Note 2 suivante:

NS

ut

on

NOTE 2 L'attention est attirée sur I'existence de réglements nationaux et locaux qui peuvent s’appliquer a la
documentation.

Ajouter un nouvel alinéa juste avant I'énoncé de conformité:

Le
1)

2)

marquage, les informations et la langue doivent:

étre conformes aux reglements qui s'appliquent dans le pays de l'utilisation prévue;

NOTE 3 L'ISO 15223-2 fournit des recommandations concernant les appareils classés comme dispositifs

médicaux.

comporter des instructions sur ['élimination de |'appareil, ses accessoires et son

conditionnement;
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3)

4)

prendre diment en considération les connaissances techniques, I'éducation et la formation

des différentes catégories d'OPERATEURS;

ne pas étre en contradiction avec les informations figurant dans la documentation fournie

pour décrire I'appareil.

5.4.2 Caractéristiques assignées des appareils

Addition:

Ajouter le nouveau point suivant a la liste, apres le point f):

aa

5.4
R4

R4

) pour chaque service non électrique, le cas échéant, les plages ASSIGNEES
température, de pression et de débit.

1.3 Installation des appareils

mplacement:

mplacer les points a) a g) par ce qui suit:

les instructions d'emplacement et de montage;

I'espace exigé pour I'entretien sir et efficace;

les différents poids des principaux sous-ensembles lourds;

les exigences relatives au poids global et aux charges_au sol;
les instructions de déballage et d'assemblage (voir aussi 7.108);

de

les exigences et connexions relatives a I'alimentation RESEAU, y compris les caractéristiques

assignées de la température de tout cable dont il faut qu'elles satisfassent aux exigenc
de 5.1.8;

pour les APPAREILS BRANCHES EN PERMANENCE:
1) les exigences relatives au cablage d'alimentation;

2) les exigences pour tout interkupteur ou tout disjoncteur extérieur (voir 6.11.3.1) et pg
les dispositifs extérieurs.,de protection contre les surintensités (voir 9.6.1), ainsi qu'u
recommandation stipulant que l'interrupteur ou le disjoncteur soit placé a cé6té
I'appareil;

les exigences relatives-a la ventilation (voir 11.101, 13.1.103.1 et 13.1.101);
les exigences relatives a la purge (voir 11.101);

les instructions pour la mise a la terre de protection;

les instructions relatives au niveau acoustique (voir 12.5.1);

les exigences relatives aux services particuliers, par exemple air, eau d'alimentation, liqui
de refroidissement;

les exigences relatives aux atmosphéres de gaz dangereuses (voir I'Article 13);

es

ur
he
de

%))
q)

r)

les instructions pour placer I'appareil de sorte qu'il ne soit pas difficile de declencher
dispositif de sectionnement;

le

les instructions concernant la manipulation et le confinement de substances dangereuses,

y compris tout besoin de matériel supplémentaire qui peut étre exigé pour contrdler d
émissions (voir 13.1);

les instructions concernant les DANGERS provoqués par des liquides ou éléments chau
tombant de I'appareil (voir 9.1);

es

ds

les exigences relatives aux matériaux utilisés dans l'installation de 'appareil et qui peuvent

entrer en contact avec I'agent stérilisant (voir 13.1.103.4 et 13.2.101);
les instructions pour I'éclairage ambiant (voir aussi 11.102);

NOTE L'ISO 12100 et I'EN 1837 fournissent des recommandations concernant I'éclairage.
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les instructions relatives a I'émission de chaleur.

Addition:

Ajouter le nouveau paragraphe suivant:

5.4.3.101 Systémes spéciaux

20

Les instructions d'installation doivent inclure les informations détaillées des systémes spéciaux

Su

ivants, si nécessaires pour assurer une protection contre des DANGERS possibles:

a)

b)
c)

d)
e)
f)
9)
h)

Lg

5.4

Re

R4

un systéme de ventilation sans remise en circulation pour le local dans lequel I'appare€ilgst

installé (voir aussi 13.1.103.3);

Un tel systéme de ventilation doit normalement fournir 10 renouvellements d'air-a I'heyre

au minimum, mais, pour de grandes installations, il peut étre nécessaire d'augmenter
débit.

pour les appareils utilisant un agent stérilisant toxique, les moyens de protection contre d
DANGERS résultant de la défaillance du systéme de ventilation du local’(voir 13.1.103.3);

un systeme d'évacuation local sans remise en circulation pourJenlever les émissions

transitoires (voir 13.1.101.4);

un systéme de purge (voir 13.1.101.3);

un systéme de ventilation pour la purge (voir 13.1.101,3);

un systéme d'évacuation de CHAMBRE (voir 13.1.101,2);

un systéme utilisé pour contréler les émissions biglogiques échappantes (voir 13.1.104)
toute autre alimentation, par exemple agent stérilisant, vapeur, air comprimé, eau chau

de

ou froide (y compris les instructions sur lajprévention du retour d’eau par siphonnement

(voir 11.104).

vérification est effectuée par inspection:

1.4 Fonctionnement de I'appareil

mplacement:

mplacer les points a) .ayj) par ce qui suit:

I'identification des dispositifs de commande et leur utilisation dans tous les modes
fonctionnement;

une instruction de ne pas positionner I'appareil de maniére a rendre difficile la manceuyre

du dispasitif de sectionnement;

les_instructions pour I'interconnexion aux accessoires et tout autre appareil, y compris |
informations détaillées des accessoires appropriés, pieces amovibles et tous matéria

spéciaux;

8

d)

f)
g)

h)

la spécification des limites de fonctionnement intermittent;
une explication des symboles relatifs a la sécurité utilisés sur I'appareil (voir 5.2);
les instructions relatives au nettoyage (voir 11.2);

les instructions pour rendre les appareils slrs aprés un CYCLE DE FONCTIONNEME
incomplet;

NT

les instructions pour l'utilisation correcte du dispositif de prévention de fermeture de la porte

verrouillable (voir 7.102 b));

les instructions destinées a I'AUTORITE RESPONSABLE pour l'accés sr a la CHARGE dans
CHAMBRE en cas de défaut (voir 13.1.102);

les instructions pour l'action en cas de dysfonctionnement, y compris le diagnostic
panne;

la

de
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NOTE 1 Ces instructions peuvent inclure toutes les méthodes spéciales d'interprétation des données
enregistrées ou notées pendant le CYCLE DE FONCTIONNEMENT, pour détecter les défaillances ou les tendances
qui peuvent mener a la défaillance, par exemple I'utilisation d'un enregistreur de température.

k) la procédure de charge;

[) les instructions pour I'élimination en toute sécurité des parties telles que les récipients de
détergent, les récipients d'agent stérilisant et les parties contaminées par une matiére
pathogéne;

NOTE 2 Les exigences complémentaires sur les méthodes d'élimination peuvent étre spécifiées par les
autorités nationales ou locales.

M) T€S INstructions pour Verifier par essai la fonction des diSpositiis de securiie critiques de
maniére slre, par exemple les dispositifs de sécurité de surpression (voir 11.7.4);

n)| si I'UTILISATION NORMALE comporte la manipulation de substances, des instructions gur
['utilisation correcte et des dispositions de sécurité. En complément, des cinstructions
doivent étre fournies sur les méthodes de manipulation en toute sécurité avant liéliminatign,
et les recommandations d'élimination (voir aussi la Note 2 ci-dessus);

0)| les informations détaillées concernant les méthodes de réduction des DANGERS de brllures
provoqués par des surfaces qui peuvent dépasser les limites de température spécifiées
dans le Tableau 19;

p)| les lignes directrices a suivre en cas d'urgence impliquant un risque de contact oculaire pu
cutané ou d'inhalation, tel que le dégagement d'une matjere toxique ou d'une matigre
pathogéne, ou la fuite d'un récipient d'agent stérilisant ou d'agent désinfectant ou la fujte
d'un récipient de détergent enzymatique, alcalin ou acide;

Ces lignes directrices doivent également étre indiquées de fagon lisible sur ou a proximjté
de l'appareil.

q)| les instructions de remplissage en toute sécurité des récipients de dosage de produfts
chimiques (voir 13.102);

r)| en cas de DANGER résultant de I'utilisation~de I'appareil avec un type de CHARGE autre gue
les types pour lesquels il est prévu, les’instructions doivent comporter un avertissemegnt
approprié et un marquage d'avertissement (voir 5.2) doit énoncer les types de CHARGES qui
peuvent étre employés. Si un appareil de petite taille ne dispose pas d'un espace suffisant
pour ce marquage d'avertissemeént, le symbole 14 du Tableau 1 doit étre marqué,;

s)| les instructions pour I'inspection, le remplissage et le stockage des matiéres consommables

susceptibles de provoquertin DANGER, y compris des informations détaillées concernant |ES
DANGERS susceptibles~de résulter de l'introduction de quantités incorrectes de matiénes
consommables recommandées, ainsi que les procédures et informations détaillées de|la
protection nécessaire pour réduire le plus possible de tels DANGERS;

t) [ I'identification~des RISQUES résiduels et des instructions sur les mesures de protectipn
nécessaires, (voir I'Article 17).

5.4.5 Entretien de I'appareil et service

Remplacement:

Remplacer le texte existant par le nouveau texte sulvant:

Les instructions doivent étre fournies a l'attention de I'AUTORITE RESPONSABLE de fagon
suffisamment détaillée pour permettre I'entretien, I'inspection et I’essai de I'appareil en toute
sécurité, et pour assurer la sécurité permanente de 'appareil aprés les procédures d'entretien,
d’inspection et d'essai.

Les instructions doivent inclure:
a) les informations détaillées de I'entretien exigé des parties soumises a l'usure si une
défaillance peut donner lieu a un DANGER;

b) [linspection et le remplacement, si nécessaire, de tous les flexibles/tuyaux ou autres parties
contenant des fluides, si leur défaillance peut provoquer un DANGER,;
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les informations détaillées des dispositifs de sécurité installés, ainsi que leurs réglages
procédures de remplacement;

les procédures pour assurer la sécurité des appareils avant entretien;

les programmes d’entretien et les procédures de réparation, y compris le niveau d'éclaira
ambiant (voir 11.102) et toutes les précautions particulieres nécessaires pour la protecti
contre les DANGERS pendant I'entretien;

20

et

ge
on

les méthodes de manipulation en toute sécurité, pour la réparation ou I'élimination, de toute

partie contenant des matiéres toxiques et/ou pathogenes ou contaminée par elles;

NUTE 1 Ues exigenbea concerrarit 1es Imetnodes Ub‘li”lilldli()ll peuverit etre bpb‘bilieb‘b pdries dUlUli
nationales ou locales.

applicables de I'lEC 61508.
les types de batteries pour les appareils utilisant des batteries remplagables;
les valeurs assignées et caractéristiques des fusibles remplacables.

ou par son représentant;
les RISQUES résiduels (voir I'Article 17) et les mesures de protectien pour ces RISQUES;
la vérification que I'appareil est dans un état sir aprés la réparation.

L4 vérification est effectuée par inspection.

Addition:

Aj

buter les deux nouveaux paragraphes suivants:

5.4.101 Formation de I'OPERATEUR

5.4.101.1 Généralités

Pqur que les OPERATEURS soient~correctement formés a l'utilisation en toute sécurité

I'a

ppareil, les instructions dux‘fabricant doivent indiquer qu'il convient que [I'AUTORI

RESPONSABLE veérifie:

a)

b)

que tout le personnel qui fait fonctionner ou entretient l'appareil est formé a s
fonctionnement et@ son utilisation en toute sécurité;

que, si des limites d'exposition (c'est-a-dire limite d'exposition a court terme (STEL
limit)) ou lallimite de concentration environnementale de fonctionnement admissible (v

travaille/avec des produits chimiques, gaz et vapeurs toxiques a regu des instructio
completes dans le processus. Ces instructions incluent l'information concernant |

Putilisation en toute sécurité et des méthades pour détecter la fuite de I'anni‘ Qi'érilicanf;

és

NOTE 2 Les aspects relatifs a I'impact sur I'environnement sont traités dans I'lSO 14971 et dans le€s partjes

une liste des parties (le cas échéant), limitée a I'examen et/ou la fournjture par le fabricgnt

TE

on

short-term exposure limit) ou limite d’exposition a long terme (LTEL — long-term exposyre

les notesde 13.1) peuvent étre dépassées pendant I'UTILISATION NORMALE, le personnel qui

DANGERS pour la santé concernés, des réglements nationaux, des méthodes pqur

qu'il existe une formation réguliére de tout le personnel concerné par le fonctionnement

et

I'entretien de I'appareil, y compris des procédures de secours pour toute matiére toxique,

inflammable, explosive ou pathogéne déchargée dans [I'environnement. L
enregistrements de la présence a la formation sont tenus a jour, et la preuve de
compréhension est démontrée.

Voir aussi 7.3.2 b).

La vérification est effectuée par inspection.

es
la
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5.4.101.2 Procédures pour les actions potentiellement dangereuses

Le fabricant doit indiquer les procédures de sécurité pour toutes les actions potentiellement
dangereuses destinées a étre effectuées par un OPERATEUR, par exemple le remplacement des
pieces ou l'ajustement des commandes internes. Les instructions doivent indiquer qu'il faut que
I'AUTORITE RESPONSABLE fournisse aux OPERATEURS la formation nécessaire a ces procédures.

La

Ce

6.]
Ad
Aj
Le

dg
qu

6.8.3.1 Essai en tension alternative

R4

Re

Lé
a

6.9.2 Matériaux isolants

Ad
Aj

NQ
I'at
ten
dé
de

vérification est effectuée par inspection.

. . tes—ct tectr

t article de la Partie 1 s'applique, avec les exceptions suivantes:
p.2 Examen

dition:

puter le nouveau troisieme alinéa suivant apres la Figure 1:

S APPAREILS FIXES et les appareils avec un poids dépassant 80 kg ne sont pas inclinés
placés afin de vérifier le fond, mais le doigt d'épreuve est appliqué sur toute partie du fo
i peut étre atteinte quand l'appareil est installé selon les instructions du fabricant.

mplacement:

mplacer la premiere phrase par la phrase suivante:

F 5 % de la valeur spécifiée.

dition:
buter la nouvelle nete suivante a la fin du paragraphe, avant I'énoncé de conformité:

TE Bien que la ‘eéramique puisse fournir une isolation électrique satisfaisante & la température ambiar
tention est attirée*sur le fait que certaines céramiques peuvent présenter des propriétés isolantes réduites a ¢
hpératures_élevées. Ce phénomeéne s'explique non seulement parce que ces céramiques sont susceptibles
érioration mgecanique progressive, mais également parce qu'elles peuvent devenir électriquement conductrice
températures élevées et peuvent, en UTILISATION NORMALE, étre contaminées par le matériau conducteur.

7

testeur de tension doit étre capable:\de maintenir la tension d'essai tout au long de I'es$

ou
nd

ai

te,
es
de
5 a

Protection contre les DANGERS mécaniques

Cet article de la Partie 1 s'applique, avec les exceptions suivantes:

Remplacement:

Remplacer le titre par le nouveau titre suivant:

7 Protection contre les DANGERS mécaniques et les DANGERS liés aux fonctions

mécaniques
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7.1 Généralités

Remplacement:
Remplacer I'énoncé de conformité par le nouvel énoncé de conformité suivant:
La vérification est effectuée comme cela est spécifié de 7.2 a 7.7 et de 7.101 &4 7.110.

7.4 Stabilité

Addition:

Ajputer le nouveau point suivant a la liste, apres la note du point e):
aa) pour les appareils avec une porte qui, lorsqu'elle est ouverte, est horizontale ou quasi
horizontale, et qui peut étre utilisée pour soutenir la CHARGE, un poidscégal a 1,2 fois|la

CHARGE ASSIGNEE la plus élevée (spécifiée dans le manuel d'utilisation) est appliqué au
centre de la porte ouverte, ou suspendu audit centre.

7.9 Moyens de levage et de transport

Addition:
Ajputer le nouveau paragraphe suivant:

7.5.101 Transfert des CHARGES dans et hors de |a«CHAMBRE

Degs moyens doivent étre prévus pour protéger ['OPERATEUR contre les DANGERS mécaniques
quli peuvent survenir pendant le transfert de la. GHARGE dans ou hors de la CHAMBRE.

Des moyens doivent étre prévus pour lo¢aliser et maintenir la CHARGE et son support (lorsqu
exfiste) dans la position correcte pour létransfert de la CHARGE dans ou hors de la CHAMBRE.

Si[une étagére coulissante dansyla CHAMBRE doit étre retirée pour accepter la CHARGE pu
permettre son retrait, des mayens doivent étre prévus pour empécher d'incliner I'étagére pu
pdur éviter de la dégager involontairement en la retirant.

L4 force exigée par UnMtOPERATEUR pour mettre la CHARGE dans la CHAMBRE ou pour l'enlever de
la |[CHAMBRE ne doit/pas dépasser 250 N.

La vérification-est effectuée par inspection et par essai, en utilisant la CHARGE la moins
fayorable spécifiée par le fabricant.

Addition;

Ajouter les nouveaux paragraphes suivants:

7.101 Portes, convoyeurs, etc.

Un DANGER ne doit pas étre provoqué en CONDITION NORMALE ou en CONDITION DE PREMIER
DEFAUT par:

a) un mécanisme utilisé pour ouvrir, fermer, ou retenir une porte;
b) l'usure des piéces filetées;

NOTE Les filetages satisfaisant aux exigences de I'lSO 2901, I'ISO 2902, I'ISO 2903 et I'lSO 2904 peuvent
étre adaptés.
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