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Preface (UL)

This UL Standard is based on IEC Publication 61010-2-040: third edition 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. IEC publication 61010-2-040 is
copyrighted by the IEC.

Efforts have been made to synchronize the UL edition number with that of the corresponding IEC standard
with which this standard is harmonized. As a result, one or more UL edition numbers have been skipped to
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

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

electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on al

questions

concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, |[EG
Internatiopal Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guideq
referred t¢ as "IEC Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee in
the subjeft dealt with may participate in this preparatory work. International, governmental and non-governmental org
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ith the IEC also participate in this preparation. IEC collaborates closely with the International Organ|
ation (ISO) in accordance with conditions determined by agreement between the two organizations.

mal decisions or agreements of IEC on technical matters express, as nearly as possihle,”an international col
the relevant subjects since each technical committee has representation from all interested IEC National Comm

blications have the form of recommendations for international use and are accepted by IEC National Commit{
hile all reasonable efforts are made to ensure that the technical content of IEC\Publications is accurate, IEC can
e for the way in which they are used or for any misinterpretation by any end‘user.

r to promote international uniformity, IEC National Committees un@ertake to apply IEC Publications transpare
extent possible in their national and regional publications. Any divergence between any IEC Publicatio
ding national or regional publication shall be clearly indicated inthe latter.

bIf does not provide any attestation of conformity. Independent certification bodies provide conformity assessme|
bme areas, access to IEC marks of conformity. IECZis not responsible for any services carried out by in|
n bodies.

ility shall attach to IEC or its directars,“employees, servants or agents including individual experts and men
committees and IEC National Committees for any personal injury, property damage or other damage of
br, whether direct or indirect, jor for costs (including legal fees) and expenses arising out of the publication,
pon, this IEC Publication or any-ether IEC Publications.

n is drawn to the Nonmative references cited in this publication. Use of the referenced publications is indispens
plication of this publication.

n is drawn tothe possibility that some of the elements of this IEC Publication may be the subject of patent rights
d responsgiblefor identifying any or all such patent rights.
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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 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;
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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:

Cbv Report on voting

66/699/CDV 66/716/RVC
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voting in
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The rea
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ument has been drafted in accordance with the ISO/IEC Directives, Part 2.

practices of a less permanent nature relating to the subject of this standard.

all parts in the IEC 61010 series, published under the generallitle Safety requiremge

P010) of IEC 61010-1 and its Amendment 1 (2016), herginafter referred to as Part 1.

bn into the IEC standard: Particular requirements for STERILIZERS and WASHER-DISINFECTOR
nedical materials.

requirements: in roman type;

NOTES: in small'roman type;

conformity and test: in italic type;

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

C

APITALS.

equipment for measurement, control, and laboratory use, can be'found on the IEC website.

maticon an tha vatina far tha annraoval of thic Intarnational Standard can ha found in tha r port on
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Jer's attention is drawn to the fact that Annex G lists all of the "in-some-country" clauses on

nts for

£ 2-040 is to be used in conjunction with IEC 61010-1. It was established on the basis of the third

t 2-040 supplements or modifies the corresponding clauses in Part 1 so as to conyert that

S used

particular subclause of Part 1 is not mentioned in this Part 2-040, that subclause applies as far as

hable. Where this Part 2-040 states"addition", "modification”, "replacement", or "deletipn", the
requirement, test specification ornote in Part 1 shall be adapted accordingly.

andard:

lowing print types aré.used:

ROMAN

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,

e 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 wasker-isinFectors used to treat
medical materials

1 Scope and object

This clapise of Part 1 is applicable except as follows:

1.1.1 Equipment included in scope

Replacg¢ment:

Replacg the existing text with the following:

This part of IEC 61010 specifies safety requirements for electrical_equipment intended for stefilization,
washing, and disinfection of medical materials in the medical, veterinary, pharmaceutical and Igboratory
fields, when used under the environmental conditions of 1.4.

Exampled of such equipment include the following:

a) STERILIZERS and disinfectors using steam and/or hot water as,the sterilant;

b) STERILIZERS and disinfectors using toxic gas, toxic aergsol or toxic vapour as the sterilant;

¢) STERIYIZERS and disinfectors using hot air or hot'inert gas as the sterilant; and

d) WASHER-DISINFECTORS.

1.1.2 Equipment excluded from scope

Addition:

Add thelfollowingnote to item f):

NOTE IE¢ 60601=1:2005, 3.63, defines "medical electrical equipment" as follows (notes to entry are omitted):

Electrical egtiprentha to or from
the patient and which is:

a) provided with not 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:
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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 13.2.101 and 13.2.102);

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

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

dd) dishyvashers (see IEC 60335-2-5 and IEC 60335-2-58).
1.21 Aspects included in scope

Replacement:

Replacel|item g) with the following new text:

g) liberated gases (including the non-intentional escape of toxic gas),)pathogenic substances, ekplosion
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 and high-risk micro-biological HAZARDS
associatpd with the LOAD;

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

NOTE Nafional and other regulations, or codes apply for the safety of calorifiers, shell boilers and PRESSURE VESYELS (see
14.101).

2 Normative references

This clayse of Part 1 is applicable except as follows:

Addition

Add the following new references:

IEC 61770, Electric appliances connected to the water mains — Avoidance of backsiphonage and failure of
hose-sets

ISO 3585, Borosilicate glass 3.3 — 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
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1

3 Terms and definitions

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
CHAMBE|

part of t

3.2.102
LOAD

equipm

3.2.103
STERILIZ

equipm
achieve

3.2.104
PRESSU

assemb
open cg

Note 1 to

and fittingp.

3.2.105
OPERATI

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

Note 1 to

3.2.106
WASHER

equipm

exampl¢ of medieal, dental, pharmaceutical and veterinary practice

Q
ne equipment which receives the LOAD

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

ER
ent designed to achieve sterilization which comprises a series) of actions or operations n
the specified requirements for sterility

RE VESSEL
y comprising the CHAMBER, the jacket (if fitted); doors, and all other components in pq
nnection with the CHAMBER

bntry: The PRESSURE VESSEL does not includé-parts from which it can be isolated, such as steam generators

NG CYCLE

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

LDISINFECTOR
bnt intepnded to clean and disinfect medical devices and other articles used in the co

beded to

rmanent

pipework,

htext for

3.5 Sa3

3.5.2
HAZARD

fety terms

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 (see 1.2.1), and does not include potential sources of harm related to the efficacy of the process.

3.5.11

OPERATOR
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Addition:

Add the following Note 1 to entry:

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

Covers including panels and control box ENCLOSURES which do not require.the use of a TooL for femoval
need ngt be removed if they have interlocks which meet the requirenients of Clause 15, anfd which
automatically de-activate all parts which would otherwise present a HAZARD when the cover is operjed.

4.3.2.12| Duty cycle
Addition
Add the following new second paragraph:

Equipmegnt which can be operated continuof@sly shall also be tested without any interval between
consecufive OPERATING CYCLES.

Addition
Add the following new subclause:

4.3.2.10f1 Non-electrical supplies and services

Non-elegtrical supplies‘and services shall be set to the least favourable RATED settings.

4.4.2.1 |General

Replacekert:
Replace the first sentence of the first paragraph with the following sentence:

Fault conditions shall include those specified in 4.4.2.2104.4.2.14 and 4.4.2.101 t0 4.4.2.103.

4.4.2.5 Motors
Addition:

Add the following new second paragraph:
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If it is impracticable to test 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 intetlock prn\/idne pr’r\fnr\finn ggaincf accidental contact with 2 hazardous ellhefgnr\n, the-interlock is

tested using a non-hazardous substance.

Addition:
Add thelfollowing three new subclauses:
4.4.2.101 Pressure controllers

Pressurg controllers, except for overpressure safety devices meeting.therequirements of 11.7.4 | shall be
overridden to supply the service continuously.

4.4.2.102 Failure, or partial failure, of the MAINS supply
The eqyipment 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. Thewoltage shall then be reduced gradually at|a rate of
approximately 10 V per min until the equipment failste operate normally. The voltage shall then bg 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 turn, leach non-electrical supply and service shall be interrupted, or partially interrupted, whighever is
less favpurable.

NOTE EXamples include air, steam, feedwater, sterilant gas, detergent, disinfectant, and systems for drainage, exhaust, and
ventilation].

5 Marking and documentation

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

5.1.2 Identification

Replacement:

Replace the existing text by the following:

The equipment shall as a minimum be marked with the following:
a) the name and address of the manufacturer;

b) any additional markings required by national and local regulations, including the name and address of
the manufacturer's authorized representative in the country of intended use;
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c¢) a marking that uniquely identifies the individual unit of manufacture such as a serial number;
d) year and place of manufacture, if different from manufacturer's address;

e) model identification;

f) designated purpose of the equipment.

Conformity is checked by inspection

Addition
Add the following 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, th¢ model
number,|and the pressure to which it is set. If a bursting disc is located- between the CHAMBER |and the
overpregsure safety device, the disc shall be marked with its specified bursting pressure and asgociated
temperature.

NOTE Natjonal, local regulations and other codes can apply.
5.1.102 | PRESSURE VESSELS and shell boilers
Attentior) is drawn to the existence of national and local regulations that can require additional markings.
5.2 W4grning markings
Addition
Add the following new second paragraph:

Warning|and caution symbals\shall be at least 10 mm high.
5.4.1 General

Replacement:

Replacelthe\first paragraph (excluding lettered list) by the following new paragraph:

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

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

If NORMAL USE involves the handling of a hazardous substance, documentation shall include information on
constituents, correct storage, use, and safe disposal.

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.
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Addan

ew paragraph directly before the conformity statement:

Marking, information, and language shall:

1) comply with regulations applying in the country of intended use;

NOTE 3 ISO 15223-2 offers guidance for equipment classified as a medical device.

2) include instructions for the disposal of the equipment, its accessories and its packaging;

3) give
categor

4)notc

5.4.2 [Equipment RATINGS

Addition:

Add the

aa) for gach non-electrical service, if applicable, the RATED ranges of temperature, pressure and flq
5.4.3 Equipment installation
Replacgément:

Replace items a) to g) with the following:

a) locati

b) spacg required for safe and efficient maintenance;

c) indivi

d) overgll weight and«floor loading requirements;

e) unpa

f) MAIN

due consideration to the technical knowledge, education and training of different"Q
es;

bntradict information contained in documentation provided to describe the equipment.

following new item to the lettered list after item f):

pn and mounting instructions;

Hual weights of principal heavy subassemblies;

cking and)assembly instructions (see also 7.108);

PERATOR

w-rate.

[S supply requirements and connections, including the temperature rating of any cable re

juired to

meet the requirementsin 5.1.5;

g) 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;

h) ventil

ation requirements (see 11.101, 13.1.103.1, and 13.1.101);
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i) drainage requirements (see 11.101);

j) instructions for protective earthing;

k) instructions relating to sound level (see 12.5.1);

I) requirements for special services, for example air, feedwater, cooling liquid;

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

n) instru

0) instru

Ctions relating to the handling and containment of hazardous substances, including any

additional equipment that can be required to control emissions (see 13.1);

p) instru

q) requir
sterilant

r) instrug

NOTE ISQ
s) instru
Addition
Add the
5.4.3.10

Installati
possible

13.1.103

Ctions relating to HAZARDS caused by liquids or hot items falling from theequipment (see 9.|

ements for material used in the installation of the equipment and which can come into con
see 13.1.103.4 and 13.2.101);

tions for ambient illumination (see also 11.102);

12100 and EN 1837 give guidance on lighting.

ttions relating to heat emission.

following new subclause:
I Special systems

bn instructions shall include details of the following special systems, if needed to protect

HAZARDS:

a) non-fecirculating ventilation system for the room in which the equipment is installed (a
.3);
ventilation system shall normally give a minimum of 10 air changes per hour, but f

Such a
installati

bns\this may need to be increased.

Ctions to position the equipment so that it is not difficult to operate the disconnecting devicg;

heed for

1);

act with

against

SO see

Dr large

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

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

d) a drainage system (see 13.1.101.3);

e) a venting system for the drain (see 13.1.101.3);

f) a CHAMBER exhaust system (see 13.1.101.2);
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g) a system used to control escaping biological emissions (see 13.1.104);

h) any other supply, for example sterilant, steam, compressed air, hot or cold water (including instructions

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

5.4.4 Equipment operation

Replacegment-

Replacg items a) to j) with the following:

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

b) an ingtruction not to position the equipment so that it is difficult to operate thedisconnecting dev

c¢) instriictions for interconnection to accessories and other equipment).including details of
accessqries, detachable parts and any special materials;

d) specification of limits for intermittent operation;

e) an explanation of symbols related to safety which are usedwen the equipment (see 5.2);

f) instrugtions for cleaning (see 11.2);

g) instryctions for making the equipment safe after-an incomplete OPERATING CYCLE;

h) instryctions for the correct use of the lockable door closure prevention device (see 7.102 b));

i) instrugtions to the RESPONSIBLE B@DY for safe access to the LOAD in the CHAMBER in the event
(see 13{1.102);

j) instrugtions 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 OPERATIN
to detect fpilure or trendsithat can lead to failure, for example the use of a temperature recorder.

k) loading precedure;

ce;

suitable

bf a fault

G CYCLE,

| instr tiane for oafa dicnacal of ~ortc ueh _ac dataraont containare ctarilant ~antainarc
TOT—oarc—oropooo ot Stergert ot

d parts

o Pay
TTOTTS o pPoarto— oo oo O ICTY ot oot oro—o

contaminated by pathogenic material;

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

m) instructions for testing the function of critical safety devices in a safe manner, for example overpressure

safety devices (see 11.7.4);

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

sions. In
ndations
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0) details of methods of reducing burn HAZARDS from surfaces permitted to exceed the temperature limits
specified in Table 19;

p) guidelines to be followed in cases of emergency in which eye or skin contact or inhalation 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

q) instructions for safely replenishing containers of dosing chemicals (see 13.102):

r) if a HAzZARD could result from the use of equipment with a type of LOAD other than thoseferwhich 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 spage-for this warning
marking| symbol 14 of Table 1 shall be marked;

s) instruftions for inspection, replenishment, and storage of consumable materials which could fause a
HAZARD, [including details of HAZARDS which could arise from the introduction of incorrect quantities of

recommended consumable materials, also procedures and details of thé-protection needed to minimize
such HAZARDS;

t) identification of residual RISKS and instructions on necessary protective procedures (see Clause 17).
5.4.5 Hquipment maintenance and service
Replacement:

Replacelthe existing text with the following new text:

Instructipns shall be provided to the RESPONSIBLE BODY in sufficient detail to permit safe maintenance,
inspectign and testing of the equipment and to ensure continued safety of the equipment 3dfter the
maintenance, inspection and test pracedure.

Instructipns shall include:

a) detail$ of maintenanceé required on parts subject to wear and tear if failure could lead to a HAZARD;

b) inspeftion and<replacement, if necessary, of any hoses/pipes or other parts containing fluidg, if their
failure could cause a HAZARD;

c) detailg of safety devices fitted together with their settings and replacement procedures;

d) procedures for making the equipment safe prior to maintenance;

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

f) 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.
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g) battery types for equipment using replaceable batteries;

h) RATINGS and characteristics of replaceable fuses;

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

agent;

j) residu

k) verification-of-the-safe-state-of the e ||pmnnf after repair

al RISKS (see Clause 17) and protective measures for these RISKS;

Conforn

Addition:

Add the
5.4.101
5.4.101

In orde
instructi

a) that g

b) that,

permiss
NORMAL

instructi
regulati

c) that

equipm
release
underst

Also se¢ 7.3.2 b).

Conforrl

nity is checked by inspection.

following two new subclauses:
OPERATOR training
1 General

that OPERATORS be adequately trained in the safeldse of the equipment, the manuf
pns shall state that the RESPONSIBLE BODY should ensure:

Il personnel who operate or maintain the equipteént are trained in its operation and inits s

if exposure limits (i.e. short-term expasure limit (STEL) or long-term exposure limit (L
ble working environmental concentration limit (see the notes to 13.1) could be exceeds

pns in the process. These instractions include information on relevant health HAZARDS,
bns, methods for safe use, and methods to detect escape of the agent;

here is regular training“of all personnel concerned with the operation and maintenang
ent, including emergency procedures for any toxic, flammable, explosive or pathogenic
| into the envirghment. Records of attendance at training are maintained, and evig
hnding demonstrated.

nitylis checked by inspection.

Acturer's

hfe use;

TEL)) or
d during

USE, personnel working with toxicvChemicals, gases, and vapours are given compréhensive

national

e of the
material
ence of

5.4.101.2 Procedures for potentially hazardous actions

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

Conformity is checked by inspection.

6 Protection against electric shock

This cla

use of Part 1 is applicable except as follows:
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6.2.2 Examination
Addition:

Add the following new third paragraph after Figure 1:

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:
Replacelthe first sentence with the following sentence:

The voltage tester shall be capable of maintaining the test voltage throughout\the test within +5 % of the
specified value.

6.9.2 Insulating materials
Addition

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

NOTE AltHjough 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 only because they are susdeptible to
progressive mechanical deterioration, but also because they’can become electrically conductive at high temperaturgs and in
NORMAL PSE can be contaminated by conductive material:

7 Protegtion against mechanical HAZARDS

This clayse of Part 1 is applicable-except as follows:
Replacement:

Replacelthe title with the-following new title:

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

71 Gerleral

Replacement:

Replace the conformity statement with the following new conformity statement:
Conformity is checked as specified in 7.2to 7.7 and in 7.101 to 7.110.

7.4 Stability

Addition:

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

75 Pr

ovisions for lifting and carrying

Addition:

Add the

following new subclause:

7.5.101

Means
transfer

Means
transfer

If a slidi
shall be

The for
shall no|

Conforn
manufa

Addition:

Add the
7.101

A HAZAR
a)ame

b) wear

NOTE Th

Transfer of LOADS into and out of the CHAMBER

shall be provided to protect the OPERATOR against mechanical HAZARDS that could arig
of the LOAD into or out of the CHAMBER.

shall be provided to locate and retain the LOAD and its carrier (if any)-in the correct po
of the LOAD into or out of the CHAMBER.

ng shelf within the CHAMBER has to be pulled out to accept the LOAB’or permit its withdrawa
provided to prevent the shelf from tilting or becoming unintentionally disengaged when pu

e required by an OPERATOR to put the LOAD into the CHAMBER or to remove it from the
exceed 250 N.

nity is checked by inspection and test, using the least favourable LOAD specified
Cturer.

following new subclauses:

Doors, conveyors, etc

D shall not be caused\in NORMAL CONDITION or in SINGLE FAULT CONDITION by:
Chanism used to-open, close, or retain a door;

on threaded parts;

eads\meeting the requirements of ISO 2901, ISO 2902, ISO 2903 and ISO 2904 can be suitable.

e during

Sition for

[, means

led out.

CHAMBER

by the

c) residual movement caused by any of the following:

1) operation of an emergency shutdown device (see 7.110);

2) loss of power;

3) component failure;

4) removal of an obstruction;

d) a part which is powered or driven from stored energy.
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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:
a) startirjg of the OPERATING CYCLE while an OPERATOR is completely inside the CHAMBER;
b) a doof (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
instructigns shall specify that the OPERATOR must retain the key or TOOU while inside the CHAMBER. A
warning jmarking (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.

Confornlity is checked by inspection and test.

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@ warning marking (see 5.2) on the equipment.

In a SINGLE FAULT CONDITION, no HAZARD shallbe caused by liquid and steam flowing out of the JHAMBER
when the¢ door is opened or when an attempt'is made to open it.

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

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

Confornlity.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 arising from 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);
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e) operation of the emergency shutdown device (see 7.110).

Conformity is checked by review of the manufacturer's inspection and by tests to show that a new
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 {0~ atmospheric
pressurg.

7.106 [Doors of equipment for use with fluids in containers

It shall hot be possible to open the door until the temperature of the entire LOAD, and of the fldid in the
CHAMBER is below the boiling point of the fluid at ambient atmospheric pressure.

Conformity is checked by loading the CHAMBER with the maximum LOAD of the largest size containgr of fluid

that thelequipment is designed to process, ensuring the container(s free to vent and, after a full OPERATING
CYCLE, fletermining the highest temperature of the LOAD, and’ of the fluid in the CHAMBER, immediately

before the door can be opened.

Equipmgnt designed to process fluid in sealed unventedcontainers shall incorporate additional cgntrols 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 safg temperature for glass containers.is*20 K below the boiling point of water at ambient atmlospheric
pressure, and for flexible containers (foeri@xample PVC bags), it is 10 K below the boiling point of|water at
ambien{ atmospheric pressure.

In orderl to compensate for the reduction in the boiling point at increased altitude, the manufactyrer 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
containgr, which might'break and lose its contents.

Conformity is-checked by inspection and by loading the CHAMBER with the maximum RATED LOALD of each
RATED type\of container, filled with water. Sealed glass containers are of type 1 borosilicate|glass in

accordgnee with 1ISO 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 a door at the end of 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 TOOL, means shall be provided to
prevent opening if conditions inside the equipment could cause a HAZARD.
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Conformity 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 packaged in a manner such that when handled during
transporiand storage all parts of the equipment remain in position and stable and no HAZARD is caysed.

The outpide of packaging shall be clearly marked with instructions for handling, transport, storage,
environment and unpacking.

Conformlity is checked by inspection and, in case of doubt, by test for lifting and-in accordarnce with
establisjed 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 alsg 14.102).

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

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

Confornlity 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 teached and prominently placed push-button or other actuator at one|or more
appropripte locations to opéerate an emergency shutdown device.

The shufdown device-shall:

a) not digconneet-auxiliary circuits (such as cooling) which are necessary to protect against HAZARD;

b) discohnett accessories necessary for the correct function of the nqllipmnnf and which if discohnected

separately could cause a HAZARD.

Installation instructions shall specify to the RESPONSIBLE BODY requirements for the interconnection 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 moving part.
This actuator shall be designed to withstand a force of 250 N sustained for a minimum period of 0,75 s.

If the power supply to any door or conveyor is interrupted during operation, the shutdown device shall
operate automatically if a HAZARD could arise.

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

2) potentially hazardous parts of the equipment shall return to a state in which a HAZARD cannot occur. In
addition to mechanical devices, such parts include valves, seals and 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 shutdown device.

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

Conformity is checked by inspection, and by:
* operatfng and resetting each shutdown actuator in turn;

* interrupting the power supply to each door or conveyor in turn during an OPERATING CYCLE, then festoring
the supply, to confirm that no HAZARD arises.

8 Resjstance to mechanical stresses

This clapse of Part 1 is applicable.

9 Profection against the spread of fire

9.1 Ggneral

This clause of Part 1 is applicable except as follows:
Addition:
Add thelfollowing new paragraph and.conformity statement after Note 2:
in the CHAMBER, for example:when a door is opened, there shall be a warning in the instructions and a

warning marking on the gquipment stating that the equipment should not be located where hot itefns could
fall on sprfaces that could present a fire or fume HAZARD.

If a HAZARD could be caused by het items falling from the equipment or by fire from a flammable S{:)stance

Conformity is checked by inspection.

9.5 Re]quirements for equipment containing or using flammable liquids

Addition:
Add the following new subclause:
9.5.101 Requirements for equipment containing or using flammable gases

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

Conformity is checked as specified in the applicable clauses.
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10 Equipment temperature limits and resistance to heat

This clause of Part 1 is applicable except as follows:

10.1 Surface temperature limits for protection against burns

Replacement

Replace

the third paragraph by the following two new paragraphs:

Also see

If easily
intended
values @
they are
5.2).

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

touched heated surfaces are necessary for functional reasons, whether because t
to deliver heat or are hot because of proximity to heated parts, they are permitted to exd
f Table 19 in NORMAL CONDITION and to exceed 105 °C in SINGLE FAULT CONDITION, provi

hey are
eed the
led that

recognizable as such by appearance or function or are marked with symbol 13 of Tabl¢ 1 (see

10.3 Other temperature measurements

Addition
Add the

aa) The
CYCLE, i

bb) The

following new items to the existing list:

temperature of the LOAD and of the fluid in thé:CHAMBER shall be measured after a full OP
hmediately before the door can be opened (in,accordance with the requirement of 7.106).

emperature of fluid in sealed unvented'containers shall be measured at the end of one oP

CYCLE immediately before the door can be opéned (in accordance with the requirement of 7.106).

cc) In cq
SINGLE F

dd) In cg
FAULT CQ

ee) The
measurg
paragraf

105 R

se of doubt, the temperature of the CHAMBER wall shall be measured in NORMAL CONDITIO
AULT CONDITION to verify conformity with the requirement of 10.5.101.

ERATING

ERATING

N and in

se of doubt, the temperature of a material shall be measured in NORMAL CONDITION and i SINGLE

NDITION to verify conformity with the requirement of 10.5.101.

temperaturecof-parts of the equipment which can come into contact with the sterilant
d in NORMAL'CONDITION and in SINGLE FAULT CONDITION to verify conformity with the require
h three6f13.2.102.2.

psistance to heat

Shall be
ment of

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.

NOTE An example is that the strength of some materials, particularly some aluminium alloys, deteriorates rapidly at temperatures
slightly above the maximum normal working temperature of some of the equipment covered by this document.
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Conformity is checked by examination of the manufacturer's data and in case of doubt by temperature
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

Additions

Add thelfollowing new paragraph after the second paragraph, before Note 2:
Also se¢ 13.1.104 relating to pathogenic substances and 13.102 relating to chemical dgsing systems.
11.7.2 |Leakage and rupture at high pressure
Addition:

Add thelfollowing new paragraph after the lettered list:

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

11.7.4 Qverpressure safety device

Replacgément:

Replace the title and the text by the following new title and text:
11.7.4 |Overpressure protective device

If it is ppssible that the maximunt working pressure of a CHAMBER or PRESSURE VESSEL or its agsociated
pipe wdrk will be exceeded,\an overpressure protection device according to ISO 4126-1 shall be fitted.
This deyice shall be setto 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 ovellpressure protective device shall not operate in NORMAL USE and it shall fulfill all of the following
requirements:

ended to

protect;

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

c) it shall not be capable of being adjusted without the use of a TOOL;

d) 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;

e) there shall be no shut-off valve or other obstructing device such as a filter between an overpressure
protective device and the parts that it is intended to protect;
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f) if a protective valve is used as the protective device, precautions shall be taken to ensure 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 in the water which could ultimately block
the device.

g) 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;

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

i) it shalllhave the markings as specified in 5.1.101.

Confornity is checked by:

1) inspedgtion of the type of protective device used and the manufacturer's data;
2) inspegtion of the protective device as fitted;

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

4) a test|to demonstrate that the pressure in any PRESSUREVESSEL will not exceed 110 % of the maximum
RATED wprking pressure of the PRESSURE VESSEL when stpplied at the maximum source pressure and flow

rate specified by the manufacturer of the equipment.

A bursting disc shall not be used alone for qverpressure protection purposes, but shall be Jused in
combination with an overpressure protective-wvalve to provide protection against leakage beglow the
pressurg at which the overpressure protective valve is set to operate. A bursting disc shall conform to ISO
4126-2.

Conformity is checked by inspéction of the types of valve and bursting disc used, and| of the
manufadturer's data.

NOTE Natfonal, local regulations and other codes can apply.
Addition

Add the followingfour new subclauses:

11.101 LDischarge toatmosphere

Discharges from pressure-venting valves and pipes, or from ventilation systems, shall not cause a HAZARD.

A pipe discharging to atmosphere shall have a continuous fall from its source to its outlet unless 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 this (see also 11.7.4 g)).

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.
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11.102

Instruments and indicating devices

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

a) CHAM

BER pressure;

b) jacket pressure;

C) OPER

TING CYCLE count:
L

d)thec

e) failur

irrent stage in the OPERATING CYCLE;

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

f) line pressure for any pressurized sterilant or chemical (except for cartridge containment systems

avoid a

made to
shall be
el in the

g) detedtion of leaks (see 13.1.103.1);

h) watef pump pressure;

i) vapour condenser temperature;

j) operafing temperature.

Redundancy shall be provided to ensure that the@PERATOR receives sufficient information to|
HAZARD] even in SINGLE FAULT CONDITIONS.

Conformity is checked by analysis and inspé&ction.

Where pperation by a maintenance person is undertaken in a plant room, provision shall be
repeat gafety-related data. Except.in the case of OPERATING CYCLE counters, safetyrelated data
readablg (by normal or corrected’vision) from a distance of 1 m at any external illumination lev
range of (215 £ 15) Ix to (1 500 + 15) Ix.

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

11.103 | Protection of hot and cold water services

Backsip

relevant

honage from the eqmpment to the water services shaII be prevented by means megti

the means are to be prowded by the RESPONSIBLE BODY, this shall be stated in the manufacturers
installation instructions.

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

11.104

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 following, as applicable:
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a) the OPERATING CYCLE stops;

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

c) the door(s) remain closed;

d) there is no supply of sterilizing or disinfecting agent, steam, water or air into the CHAMBER;

e) local exhaust ventilation;

f) the so
the isold

evacuated to the discharge pipe;

g) if the

Conformi
door seg

12 Prol:ection against radiation, including laser sources, and against sonic and ultrasonic
r

pressu
This clad
125 S
12.5.1

Replace
Replace

If equipn

Lrce of sterilant gas is isolated by an automatically operated valve and the complete syst
tion valve at the source of the sterilant gas supply through to and including thé CHAN

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

ity is checked by inspection, by examination of the documentation, and\by simulating failu
| so as to cause the pressure to fall.

se of Part 1 is applicable except as follows:
bnic and ultrasonic pressure

Sound level

ment:

the existing text by the following new text:

hent produces noise at alevel which could cause a HAZARD, the manufacturer shall mea

bm from
BER, is

e of the

sure the

maximuim sound pressure devel which the equipment can produce (except for sound from alafms and

sound fr

The inst
position

sound pressureilevel.

bm parts remote.from the equipment).

ructions for,'use shall state potentially hazardous sound pressure levels both at the OPE
in NORMAL'SE and at a point 1 m from the ENCLOSURE of the equipment which has the

RATOR'S
highest

Conformi

Y L L L o b, H £i ol b, L +h H A ol tacl ol
My TS CITCUARTU Uy IITSPC CUUTT ATTU Ty TTITCaSUTTy UTCTTTAATITTANTT 77 W eTYTrmCU-SUUTTU- IreosSur

the OPERATOR'S position and at bystander positions.

During the measurement the following conditions shall apply:

level at

a) 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;

b) 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;
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¢) 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;

d) 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.

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 could cause a HAZARD.
These instructions shall:

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

2) recorpnmend that the sound pressure level be measured in NORMAL USE at the OPERATOR'S posjtion and
at a poift 1 m from the ENCLOSURE in a location that has the highest sound pressure level.

NOTE A gound pressure level of 80 dB above a reference sound pressure of 20 pPa is at present\tegarded by many authorities as
the threstold at which a HAZARD can be caused. Special means, such as the use of protective\earpieces, can make a Higher level
non-hazafdous to an OPERATOR.

Conformity is checked by inspection.

13 Protection against liberated gases, substances, explosion and implosion
This clause of Part 1 is applicable except as follows:

13.1 BHoisonous and injurious gases and substances

Addition:

Add thg following new note and new*paragraphs after the 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 thg long-term
exposure Jimit (LTEL) for the gas under consideration. Toxic emissions include all sterilizing and disinfecting agents that hdve defined
STEL or YTEL values.

For equjpment using_ highly toxic, flammable, or explosive chemicals such as pure ethylene oxide|the RISK
assessment shallbe carried out for both NORMAL CONDITION and SINGLE FAULT CONDITION to detgrmine if
leakage| could-cause a toxic or explosive atmosphere.

See algon72.102 a) relating to access to the CHAMBER during an OPERATING CYCLE, 7.104 reglating to

preventing the start of a new OPERATING CYCLE, and the paragraph 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.
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Conformity is checked by inspection and by examination of the installation instructions.
13.1.101.2 Failure of a CHAMBER exhaust system

If a HAZARD could arise from a failure of a CHAMBER exhaust system, audible and visible alarm signals,
independent from the supply MAINS, shall warn of failure of any system that is designed to remove a
discharge of sterilant gas from the CHAMBER. Examples of such failure 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

emergerjcy power system.

During & failure of a CHAMBER exhaust system, it shall not be possible to initiate an OPERATING CYQLE. 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‘Operationgl and a

flushing ptage 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;

b) the ORERATING CYCLE cannot be started;

c) accesg 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
connectipn to the building drainage system-shall not cause a HAZARD. Installation instructions shiall state
that any venting of the drain shall be to a safe place.

NOTE Natfonal and local regulations and othercodes can specify additional requirements for drainage systems.
Conformity is checked by:

a) inspetting the drainage-system and its venting;

b) conndcting the €quipment to a drain that complies with the manufacturer's specification;

¢) measpiring ‘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 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.
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NOTE This local exhaust ventilation system can also be designed to be activated if the STEL value of the sterilant is exceeded.

Conformity is checked by inspection.

13.1.102 LOAD access after a fault

The manufacturer shall provide instructions to ensure safe access to the LOAD if a fault occurs during an
OPERATING CYCLE.

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

13.1.10
13.1.10

If leaka
sterilant
that cou

NOTE Th
the OPER

Conforrl
detectio

Equipm
air inlet

Conforn
13.1.10

It shall
the LOAI

The ma
differen

NOTE Or
removed
canbem

B HAZARDS arising from the use of toxic sterilant
B.1 CHAMBER leakage

je from the CHAMBER could cause a HAZARD, each OPERATING CYCLE shall.include a chec
gas is admitted to the CHAMBER, to detect any potentially hazardous leakage. Detection of
Id cause a HAZARD shall cause the equipment to revert to a safe condition.

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

hity is checked by analysis of the OPERATING CYCLE-afd by testing all means provided|
.

ent operating above atmospheric pressure shalFhave a means, such as a non-return val
pipe, to prevent the escape of toxic sterilant.gas from the CHAMBER.

nity is checked by inspection.
B.2 Protection against gases.liberated from the LOAD

ot be possible to open the,door until the sterilant concentration has been reduced to a lev
b will not present a HAZARD to the OPERATOR when the STERILIZER is unloaded.

hufacturer shall-advise the RESPONSIBLE BODY of any change required to take account of
gas absorptioncharacteristics of materials processed.

e method of‘ensuring this is for the sterilant removal stage to be followed by a stage during which further
by flushing with filtered air or inert gas. The air or gas can either be passed continuously through the CHAMBE
Itiple admissions, each followed by evacuation.

, before
leakage

HAMBER,

for leak

Ve in the

el where

the very

sterilant is
R or there

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.

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 event 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;
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c) this is

indicated by both audible and visible alarm signals.

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

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

13.1.103.4 Materials in contact with sterilant

Material used in the construction of the STERILIZER which can come into contact with sterilant shall not

react wi

sterilant or carrier gas to an extent that material deterioration could lead to leakage in

ufficient

quantity
The marj
come in
deteriorg
Conformi
and by

tests, to
13.1.104
In NORM

cause a
manufad

NOTE For
Conform
132 E
Addition
Add the

13.2.101

The equ
gases i
exotherr]

to cause STEL or LTEL values to be exceeded.

ufacturer's instructions shall state that material used in the installation of the STERILIZER w
o contact with sterilant shall not react with sterilant or carrier gas to an extent that
tion could lead to leakage in sufficient quantity to cause STEL or LTEL values to be excee

ity is checked by inspection, including inspection of the manufacturer's installation ins
pxamination of data accumulated by the manufacturer during failure-mode analysis an
Kdemonstrate that the materials used are compatible with sterilant'and carrier gases.

Pathogenic substances

AL CONDITION or in SINGLE FAULT CONDITION, emission®©fiaerosols or fluids from equipment
HAZARD. If additional means are required to control emissions, they shall be specifie
turer's installation instructions.

some applications, visual examination for aerosols and.fllids can be sufficient.
ity is checked by inspection and test,@nd by examination of the manufacturer's instruction

Kplosion and implosion

following subclauses:
Materials_in contact with sterilant

ipment.shall be made of materials which, in NORMAL USE, will not react with sterilant o

hic_reaction) that could result in explosion or implosion.

hich can
material
Hed.

uctions
during

thall not
H in the

[ carrier

asmanner and to an extent that could lead to a change in pressure (either by igrrition or

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

Copper or copper alloys containing more than 65 % mass fraction of copper are not suitable if the sterilant
gas contains acetylene.
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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 used are compatible with
sterilant and carrier gases.

13.2.102 Explosion, implosion and fire of toxic gas STERILIZERS

13.2.102.1 Flammable sterilants

Equipment intended for use with flammable sterilants shall have no source of ignition within the CHAMBER,

its sterilant connections, or its exhaust piping

If during a process the mixture of air with the flammable sterilant could lead to fire or explosien’in NORMAL
CONDITIPN or in SINGLE FAULT CONDITION, the sterilant concentration shall be reduced jto b¢low the
flammable limit before air is admitted at the end of the OPERATING CYCLE. The OPERATING)CYCLE ghall also
ensure that progress to the next stage of the sterilization cycle cannot occur if there is\a possibility of a fire
or explgsion HAZARD.

Conformity is checked by examination of the interior of the CHAMBER, and its sterilant and|exhaust
connections, by analysis of the OPERATING CYCLE, and by calculating the Sterilant concentration af|the time
the air i$ admitted.

If a fire or explosion HAZARD could arise from a failure of the CHAMBER exhaust system, the requirements of
13.1.10[1.2 apply.

Conformity is checked as specified in 13.1.101.2.

13.2.102.2 Heating of flammable liquid sterilant

Sterilanf 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 heated by an
electrical heating element in direct.contact with the liquid.

In NORMAL CONDITION or in SINGLE FAULT CONDITION, parts of the equipment which could come int¢ contact
with the|sterilant shall not.réach a temperature at which fire, explosion, or other HAZARD could be cpused.
NOTE This temperature will dépend on the type of sterilant. For example, the temperature limit for ethylene oxide is normally 70 °C to
prevent pglymerization-or.catalytic reaction.

Conformity is-€hecked by inspection and examination of sterilant safety data and, in case of doubt, by
tempergturenmeasurement as specified in 10.3 ee).

Addition:

Add the following new subclauses:

13.101 Other HAZARDS arising from the use of toxic sterilants

13.101.1 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 limits.


https://ulnorm.com/api/?name=UL 61010-2-040 2021.pdf

	Preface (UL) 
	FOREWORD 
	1 Scope and object 
	1.1.1  Equipment included in scope 
	1.1.2  Equipment excluded from scope 
	1.2.1  Aspects included in scope 
	1.2.2  Aspects excluded from scope 

	2 Normative references 
	3 Terms and definitions 
	3.2  Parts and accessories 
	3.5  Safety terms 

	4 Tests 
	4.3.2.4  Covers and removable parts 
	4.3.2.12  Duty cycle 
	4.3.2.101  Non-electrical supplies and services 
	4.4.2.1  General 
	4.4.2.5  Motors 
	4.4.2.13  Interlocks 
	4.4.2.101  Pressure controllers 
	4.4.2.102  Failure, or partial failure, of the MAINS supply 
	4.4.2.103  Failure, or partial failure, of other supplies and services 

	5 Marking and documentation 
	5.1.2  Identification 
	5.1.101  Overpressure protective device 
	5.1.102  PRESSURE VESSELS and shell boilers 
	5.2  Warning markings 
	5.4.1  General 
	5.4.2  Equipment RATINGS 
	5.4.3  Equipment installation 
	5.4.3.101  Special systems 
	5.4.4  Equipment operation 
	5.4.5  Equipment maintenance and service 
	5.4.101  OPERATOR training 

	6 Protection against electric shock 
	6.2.2  Examination 
	6.8.3.1  The a.c. voltage test 
	6.9.2  Insulating materials 

	7 Protection against mechanical HAZARDS and against HAZARDS related to mechanical functions 
	7.1  General 
	7.4  Stability 
	7.5  Provisions for lifting and carrying 
	7.101  Doors, conveyors, etc 
	7.102  Access to the CHAMBER 
	7.103  Prevention of entry of gases, steam or liquids 
	7.104  Prevention of new OPERATING CYCLE 
	7.105  Pressure-retaining parts of a door 
	7.106  Doors of equipment for use with fluids in containers 
	7.107  Double-ended equipment 
	7.108  Transport and packaging 
	7.109  Guards and panelling 
	7.110  Emergency shutdown device 

	8 Resistance to mechanical stresses 
	9 Protection against the spread of fire 
	9.1  General 
	9.5  Requirements for equipment containing or using flammable liquids 

	10 Equipment temperature limits and resistance to heat 
	10.1  Surface temperature limits for protection against burns 
	10.3  Other temperature measurements 
	10.5  Resistance to heat 

	11 Protection against HAZARDS from fluids and solid foreign objects 
	11.1  General 
	11.7.2  Leakage and rupture at high pressure 
	11.7.4  Overpressure protective device 
	11.101  Discharge to atmosphere 
	11.102  Instruments and indicating devices 
	11.103  Protection of hot and cold water services 
	11.104  Equipment with inflatable or pressure-activated seals 

	12 Protection against radiation, including laser sources, and against sonic and ultrasonic pressure 
	12.5  Sonic and ultrasonic pressure 

	13 Protection against liberated gases, substances, explosion and implosion 
	13.1  Poisonous and injurious gases and substances 
	13.2  Explosion and implosion 
	13.101  Other HAZARDS arising from the use of toxic sterilants 
	13.102  Chemical dosing systems 

	14 Components and subassemblies 
	14.101  PRESSURE VESSELS and shell boilers 
	14.102  Access ports 
	14.103  Control systems 
	14.104  Microprocessors 
	14.105  Asbestos 

	15 Protection by interlocks 
	15.1  General 

	16 HAZARDS resulting from application 
	17 RISK assessment 
	Annexes 
	Annex G (informative) 
	Annex L (informative) 
	Bibliography 

