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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-13: Particular requirements for the safety

and essential performance ot anaesthetic systems

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization f comprising
all national electrotechnical committees (IEC National Committees). The ¢ promote
international co-operation on all questions concerning standardization in the e € ic fields. To

this end and in addition to other activities, IEC publishes International i f|cat|ons

Technical Reports, “IEC
Publication(s)”). Their preparation is entrusted to technical committee tee interested
in the subject dealt with may participate in this preparatory wog governmental and non-
governmental organizations liaising with the IEC also participate in IEC \collaborates closely
with the International Organization for Standardization (ISO with congditions determined by

Publications is accurate, IEC cannot be he i the way in which they are used or for any
misinterpretation by any end user.

transparently to the maX| it i ir national and regional publications. Any divergence
between any IEC Public ending nationaVor regional publication shall be clearly indicated in

the latter.

5) IEC provides no marki g proce s approval and cannot be rendered responsible for any
equipment decl ’ j ication.

6) All users should ensure™ 3 < S iti i ication.

7) No liability shall ajtg I employees, servants or agents including individual experts and
members of its technicakcomixittees and |EC National Committees for any personal injury, property damage or
other damag , whether direct or indirect, or for costs (including legal fees) and
expenses 3 pubhcation, use of, or reliance upon, this IEC Publication or any other IEC

9) Attention is @rawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights)\IE ot be held responsible for identifying any or all such patent rights.

Internatienal Standard IEC 60601-2-13 has been developed by a Joint Working Group
consisting of IEC/SC 62D, Electromedical equipment, of IEC technical committee 62:
Elegctrical equipment in medical practice, and ISO TC 121/SC 1, Breathing attachments and
anaesthetic machines.

It is Innhlithd as double Ingn standard

This consolidated version of IEC 60601-2-13 consists of the third edition (2003) [documents
62D/475/FDIS and 62D/476/RVD] and its amendment 1 (2006) [documents 62D/516/CDV and
62D/537A/RVC].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 3.1.
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A vertical line in the margin shows where the base publication has been modified by
amendment 1.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this Particular Standard, the following print types are used:

requirements, compliance with which can be tested and definitions: roman type;
— explanations, advice, notes, general statements, exceptions and references: smaller type;
— test specifications: italic type;

— TERMS DEFINED IN CLAUSE 2 OF THE GENERAL STANDARD OR OF THIS PARTICULAR STANDARD:

SMALL CAPITALS.

The committee has decided that the contents of the base publication ents will
remain unchanged until the maintenance result date indicated o , under
"http://webstore.iec.ch" in the data related to the specifje i this date,

the publication will be

* reconfirmed,
* withdrawn,

» replaced by a revised edition, or

N

* amended.
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INTRODUCTION

In response to requests for harmonization between the current European and International
standards for anaesthetic workstations this standard has been developed by the
IEC/ISO Joint Working Group to specify requirements for ANAESTHETIC SYSTEMS supplied
complete, as well as requirements for individual devices which are intended to be part of an
ANAESTHETIC SYSTEM. It applies in_conjunction with IEC 60601-1:1988 (Including all

amendments) hereafter referred to as the General Standard. As stated in 1.3 of
IEC 60601-1-1988, the requirements in this standard take priority over those of the General
Standard.

This standard has been structured to allow USERS to configure an ANAESTHETIC SYSTEM in
conformance with professional guidelines and to meet the needs of their clinjcal ‘practice.

The following graphic representation pf t ciUxe ofNthis standard is being provided for

informational purposes onl

| %\MM

onitohqg, a _J Mandator;
ANAESTH d pro ctlon y
deliver: dewce vices,
ISO 8835-2
M | )
onitoring, alarm
AGSS and protection ISO/DIS 8835-3 Anaesthetic
devices ) J _ system
Anaesthetic vapour Monitoring, alarm b
; P and protectlon ISO/DIS 8835-4
delivery device devices *
— Optional
— devices
A theti u Monitoring, alarm
nae;ﬂ:) IC and protectlon 1ISQ/DIS 88355,
VeTTator JERN devices *
—
Monitoring, alarm B
Other devices(s) and protection ISO/DIS 8835-X
devices *) Y,
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MEDICAL ELECTRICAL EQUIPMENT-

Part 2-13: Particular requirements for the safety
and essential performance of anaesthetic systems

SECTION ONE — GENERAL

The clauses and subclauses of this section of the General Standard apply except as follows:

1 Scope and object

This clause of the General Standard applies except as follows:

1.1 Scope
Addition

This Particular Standard specifies safety and
ANAESTHETIC SYSTEM (as defined in 2.101.7) as
an ANAESTHETIC SYSTEM.

requirements for an
evices designed for use in

This Particular Standard does not appl

— portable ANAESTHET
or in disaster areas

requirements and~defines interfaces for:

— individual devices designed for use in an ANAESTHETIC SYSTEM(S), and
— ntegrated ANAESTHETIC SYSTEMS.

4.3 Particular Standards

This Particular Standard amends and supplements a set of IEC publications consisting of
IEC 60601-1:1988, Medical electrical equipment — Part 1: General requirements for safety,
its amendment 1 (1991) and amendment 2 (1995), hereinafter referred to as the “General
Standard”.

The General Standard takes into account IEC 60601-1-1:2000, Medical electrical equipment —
Part 1-1: General requirements for safety — Collateral standard: Safety requirements for
medical electrical systems and IEC 60601-1-2 2001, Medical electrical equipment — Part 1-2:
General requirements for safety — Collateral standard: Electromagnetic compatibility —
Requirements and tests.
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The numbering of sections, clauses and subclauses of this Particular Standard corresponds
with that of the General Standard. The changes to the text of the General Standard are
specified by the use of the following words:

“Replacement” means that the clause or subclause of the General Standard is replaced
completely by the text of this Particular Standard.

“Addition” means that the text of this Particular Standard is additional to the requirements of
the General Standard.

“Amendment” means that the clause or subclause of the General Standard is amended as
indicated by the text of this Particular Standard.

Where it is intended that any part of the S ough possibly relevant, is not
to be applied, a statement to that effecf is gi articular Standard.

The requirements of thi placing or modifying requirements of the
General Standard or & cedence over the corresponding general

requirement(s).

%

1.3.101 Relate

IEC 60079-14:1999
safety”

lectrical apparatus for explosive gas atmospheres — Part 11: Intrinsic

ISO@ 32:1977, Gas cylinders for medical use — Marking for identification of content

ISO 407:1991, Small medical gas cylinders — Pin-index yoke-type valve connections

ISO 3746:1995, Acoustics — Determination of sound power levels of noise sources using
sound pressure — Survey method using an enveloping measurement surface over a reflecting
plane

ISO 4135:2001, Anaesthetic and respiratory equipment — Vocabulary

ISO 5145:1990, Cylinder valve outlets for gases and gas mixtures — Selection and
dimensioning
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ISO 5356-1:1996, Anaesthetic and respiratory equipment — Conical connectors — Part 1:
Cones and sockets

ISO 5356-2:1987, Anaesthetic and respiratory equipment — Conical connectors — Part 2:
Screw-threaded, weight-bearing connectors

ISO 5359:2000., Low-pressure hose assemblies for use with medical gases

ISO 5362:2000, Anaesthetic reservoir bags

ISO 7396-1:2002, Medical gas pipeline systems — Part 1: Pipelines for compressed medical
gases and vacuum

ISO 7767:1997, Oxygen monitors for monitoring patient breathi
requirements

ISO 8835-2:1999, Inhalational anaesthesia systems — Part 2:
for adults

ISO 8835-3:1997, Inhalational anaesthesia system
systems — Transfer and receiving systems

ISO 8835-4, Inhalational anaestheg
devices 1)

a

ISO 8835-5, Inhalational anaesthesia
ventilators 2)

ISO 9703-1:1992;
signals

ISO 970
of alarms

ISO 9918:4993, Capnometers for use with humans — Requirements

1ISO10524:1995, Pressure regulators and pressure regulators with flow-metering devices for
medical gas systems

1ISO 11196:1996. Anaesthetic gas monitors

ISO 15223:2000, Medical devices — Symbols to be used with medical device labels, labelling
and information to be supplied

1) To be published.
2) To be published.



https://iecnorm.com/api/?name=7c774fea10293f72b23024415990da47

-10 - 60601-2-13 © IEC:2003+A1:2006(E)

2 Terminology and definitions
This clause of the General Standard applies except as follows:

Addition before 2.1:

An index of defined terms used in this Particular Standard is given after the annexes.

Additional definitions:

2.101.1

ALARM CONDITION
condition that occurs when a variable that is being monitored by an ALAR
falls outside the set ALARM LIMIT(S)

equals or

2.101.2

ALARM LIMIT
value(s) which are set by the manufacturer, the device, th€ USER oxROPERAYOR, ‘which define
the threshold range of the ALARM CONDITION

2.101.3
ALARM SIGNAL

or the EQUIPMENT that may develop in
or action

2.101.4
ALARM SYSTEM

2.101.5 Q
ANAESTHETIC GAS

refs and delivers the fresh gas into the ANAESTHETIC

NOTE It may idcludea flow meters and/or a gas mixing system and ANAESTHETIC GAS DELIVERY SYSTEM
PIPING.
2.101.6

outlets of. the PRESSURE REGULATOR(sS) to the flow control system, as well as the piping
conneecting the flow control system and the piping connecting the ANAESTHETIC VAPOUR
DELIVERY DEVICE to the FRESH GAS OUTLET. It includes piping leading to and from pneumatic
ALARM SYSTEM(S), pressure indicators, oxygen flush and gas power outlets

2.101.7

ANAESTHETIUC SYSTEWM (/—\NI—\I:D TAETIC WURRSTATI IUN)

inhalational ANAESTHETIC SYSTEM that contains an ANAESTHETIC GAS DELIVERY SYSTEM, an
ANAESTHETIC BREATHING SYSTEM and the required MONITORING DEVICE(S), ALARM SYSTEM(S), and
PROTECTION DEVICES

NOTE The ANAESTHETIC SYSTEM can also include, but is not limited to, ANAESTHETIC VAPOUR DELIVERY DEVICE(S),
ANAESTHETIC VENTILATOR(S), anaesthetic gas scavenging systems, and their associated MONITORING DEVICE(S),
ALARM SYSTEM(S) and PROTECTION DEVICE(S).

2.101.8
ANAESTHETIC VAPOUR DELIVERY DEVICE
device which provides the vapour of an anaesthetic agent in a controllable concentration
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2.101.9

ANAESTHETIC VENTILATOR

automatic device, which is connected via the ANAESTHETIC BREATHING SYSTEM to the PATIENT'S
airway and is designed to augment or provide ventilation of the PATIENT during anaesthesia

2.101.10
ANNUNCIATION, ANNUNCIATE, ANNUNCIATING

communication of ALARM SIGNALS to the OPERATOR

2.101.11

DISABLE, DISABLED
state of indefinite duration in which the ALARM SYSTEM or part of the ALARM
ANNUNCIATE an auditory ALARM SIGNAL

YSTEM do€es not

2.101.12
LEGIBLE
displayed qualitative or quantitative information,

the OPERATOR

2.101.13

MONITORING DEVICE
device which continuously or repeatedly > and ind the value of a variable to the
OPERATOR

2.101.14
NON-LATCHING ALARM SIGNA
ALARM SIGNAL that auto
longer exists

when its associated ALARM CONDITION no

2.101.15
OXYGEN RICH ENVIROX

environment in wh pire of oxygen is greater than 275 hPa

2.101.16
POWER SURPL

source 9@ erg ! han that generated directly by the human body or by gravity that
makes the "

2.101.17
PROTECTWON DEVICE

devige_which, without intervention by the OPERATOR protects the PATIENT from hazardous
output due to incorrect delivery of energy or substances

2.101.18

RESERVE ELECTRICAL POWER SOIIRCE

part of EQUIPMENT that temporarily supplies power to the electrical system in the event of an
interruption of the primary electrical supply

2.101.19

SILENCE, SILENCED

state of temporary duration in which the ALARM SYSTEM or part of the ALARM SYSTEM does not
ANNUNCIATE an auditory ALARM SIGNAL
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3 General requirements

This clause of the General Standard applies except as follows:

3.6 Addition:

o la

A il bl 1 [ bl ok el ]o HON ' lo
AT UATUAITU TSR WITICTT TS TTULT UTITULITU Uy T.Y. diT ALARNM oTO TENV Ul JTTTUUTG TTTopPTULIUTT STidll UT

considered a NORMAL CONDITION and not a SINGLE FAULT CONDITION.

4 General requirements for tests

This clause of the General Standard applies except as follows:

Addition:

4.101 Other test methods

6.1 Marking on the outsi

*i) Power input

Addition (after t@i
The RATED power™n

Replacepteqt:

Each AUXICHAR FCKET OUTLET shall be marked with its RATED output in units of
amperes. [f-AD> MAINS SOCKET OUTLET(S) can accept a standard mains plug, the
AUXILIARY MAINS SOSKET OUTLET shall be marked with symbol 14 of Table D.1 of the General
Standard.

Additien:

aa) The ANAESTHETIC SYSTEM and/or its devices

THe ANAESTHETIC SYSTEM and/or its—devites shatt—betegibty Tmarked—with—the—fottowing
information as applicable:

1) the name or trade name and address of the manufacturer;
2)
3) the symbol for “batch code®, or “serial number” (see ISO 15223);
4)

the name and address of the distributor/supplier;

a LEGIBLE arrow showing the direction of flow for any OPERATOR-detachable
components or devices that are flow-direction-sensitive unless designed in such a way
that prevents incorrect assembly;
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5) each OPERATOR — accessible gas specific inlet and outlet shall be marked with:

a) the gas name or chemical symbol in accordance with ISO 5359, if colour coding is
used it shall be in accordance with ISO 32.

b) the RATED supply pressure range in Sl units;

6) status of oxygen flow and anaesthetic vapour flow in the event of interruption of the
supply mains.

Alternatively the following may be marked on the packaging:

7) an indication of the latest date after which the device may not be put into service;
expressed as the year and month.(e.g. symbol given in ISO 15223);

8) an indication, e.g. symbol given in ISO 15223, that the device is not forreuse;

6.3 Marking of controls and instru

Addition:

aa) All cylinder and pip indicators shall be graduated in Sl units and identified
with the gas name| onthe i imaccordance with ISO 5359. If colour coding
is used it sh \ \ i 2

— EachAHfo justment control shall be identified with the gas that it controls, and be
marked wit indication how to increase and decrease the gas flow;

— Jfapplicable, the point of reference for reading the flow indication shall be identified;
= The oxygen flush control shall be marked with one of the following:

“OXYGEN FLUSH”

‘O, FLUSH”

“02 +7
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6.8 ACCOMPANYING DOCUMENTS
6.8.2 Instructions for use
Additions:

aa) The instructions for use shall contain a statement to the effect that the ANAESTHETIC

OTOITEM ib illiUlIlquI tU IUG uacd VV;“I tilc IIU“UVViIIy VMIUNTTURING UI:VIL;E(D), ALARNM DYDIEIVI(D),
and PROTECTION DEVICES, and unless the following are integral to the ANAESTHETIC GAS
DELIVERY SYSTEM, the manufacturer/supplier of the ANAESTHETIC GAS DELIVERY SYSTEM shatl
provide information how to connect these devices:

— pressure measuring in accordance with 8.1 of ISO 8835-2;

— pressure limitation device in accordance with 51.101.1;

— exhaled volume monitor in accordance with 51.101.4;

— breathing system integrity ALARM SYSTEM in accordance wijth
— continuing pressure alarm in accordance with 51.101.6;
— 0O, monitor in accordance with ISO 7767,

— CO, monitor in accordance with ISO 9918.

SYSTEM, the manufacturer/supplier\of t

AN ]
IC BREATHING SYSTEM.

gupplier of the ANAESTHETIC GAS DELIVERY SYSTEM shall
ect an ANAESTHETIC VAPOUR DELIVERY DEVICE.

Unless.the ANAESTHETIC AGENT MONITOR is an integral part of the ANAESTHETIC SYSTEM the
manufacturer/supplier of the ANAESTHETIC SYSTEM shall provide information on how to
cennect an ANAESTHETIC AGENT MONITOR.

ee) The instructions for use shall contain a statement to the effect that, if the ANAESTHETIC
SYSTEM is designed to be equipped with an ANAESTHETIC VENTILATOR, the ANAESTHETIC

VENTILATOR shall comply with the requirements oT ISU 66595-9.

Unless the ANAESTHETIC VENTILATOR is an integral part of the ANAESTHETIC SYSTEM the
manufacturer/supplier of the ANAESTHETIC SYSTEM shall provide information on how to
connect an ANAESTHETIC VENTILATOR.
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ff) The instructions for use of ANAESTHETIC SYSTEM(S) and/or individual devices shall provide
information on the method of enabling the ANAESTHETIC SYSTEM or individual devices
including the MONITORING DEVICE(S), ALARM SYSTEM(S) and PROTECTION DEVICE(S) required
by this standard.

NOTE This information may form part of the pre-use checklist.

93) ThU ;IIOtIuUt;UIIO fUI UoT Oha:: LLAlT thU UUIId;t;UIIO (Uy GIIIb;UIIt tUIIIPUIatuIU all\‘.“l PIUDOUIU
saturated (ATPS), body temperature and pressure saturated (BTPS), standard
temperature and pressure dry (STPD)) under which the measured values are displayed.

hh) The instructions for use shall state whether the ANAESTHETIC SYSTEM or individual device is
suitable for use in a magnetic resonance imaging (MRI) environment and any Jrelated
restrictions.

S

both for combinations of items of MEDICAL ELECTRICAL EQUIPKIE 4tions of
at least one item of MEDICAL ELECTRICAL EQUIPMENT with on e jte ®N-MEDICAL

constitute a MEDICAL ELECTRICAL SYSTEM. It is essenhtiaktha S
risks of increased leakage currents when equipmeni-is connected to, an AUXILLIARY MAINS

inCrease the leakage currents to values exceeding the allowable

mm)The insfructions for use shall contain instructions for testing for correct assembly and
connektion of each gas supply.

nn)-The instructions for use shall contain recommended methods of cleaning, disinfection or
sterilization prior to first use.

00) The instructions for use shall contain a statement to the effect that independent means of

ventilation (e.g. a self-inflating manually powered resuscitator with mask) be available
whenever the ANAESTHETIC SYSTEM is in use.

pp) The instructions for use shall disclose all alarm limit(s) that are factory pre-set.

qq) The instructions for use shall disclose the presence of all latex based components and
their location.
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rr) The instructions for use shall disclose, any restriction on re-use for re-usable components.

ss) The instructions for use shall disclose risks related to disposal, and precautions to be
taken to avoid such risks.

tt) The instructions for use shall disclose configuration(s) and condition(s) under which

ol o4 el o Ly ! [ 4
CUldUst 25 Ul UIC OCTITIdl olalludiu 15 TT1IStL.

uu) The instructions for use shall disclose the location of and instructions relevant to any filtér
elements to be replaced by the operator.

aaa) The instructi statement to the effect that a malfunction of the
central gas supp ore than one or even all devices connected to it

to stop their opég

bbb) Manufacts I € GAS DELIVERY SYSTEM(S), MONITORING DEVICE(S), ALARM
SYSTEMS) and \PR|TES DEVICE(S) intended for use in an ANAESTHETIC SYSTEM shall
stat i Or use that whoever assembles an ANAESTHETIC SYSTEM from
ind stems shall provide the checklist for the ANAESTHETIC SYSTEM

ccc) Additiops Specificyto the ANAESTHETIC GAS DELIVERY SYSTEM

— «Ihe instructions for use shall contain the pressure and flow characteristics of any gas
power outlet(s) throughout the range of RATED inlet pressures, and at twice the
maximum RATED inlet pressure.

— The instructions for use shall contain specifications of the oxygen failure ALARM
SYSTEM(S) and if applicable the associated gas cut-off device(s).

= The mstructions for use shattcontain the Tange of pressures and ffows for which any
GAS MIXER is designed. (See 107.2).

ddd) The instructions for use shall contain a statement to the effect that any anaesthetic gas
scavenging transfer and receiving system used with the anaesthetic system shall
comply with 1ISO 8835-3.

Unless the anaesthetic gas scavenging transfer and receiving system is integral to the
anaesthetic gas delivery system, the manufacturer/supplier of the anaesthetic gas
delivery system shall provide information on how to connect an anaesthetic gas
scavenging transfer and receiving system.
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6.8.3 Technical description
Additions:
aa) Pressure relief devices

Tha tachnioal doacorintian ol
T

tha naratina ocharantavictins A |~ fion of o
T o T T

on
et e oo T STTTPTtoTT o1t e opCTatmyg— craratteT ot s ara— rotatoT arry

pressure relief devices fitted to the ANAESTHETIC SYSTEM or individual device.
bb) Checklist for the ANAESTHETIC SYSTEM

Manufacturers of ANAESTHETIC GAS DELIVERY SYSTEM(S), MONITORIN WCE(S), /ALARM
SYSTEM(S) and PROTECTION DEVICE(S) intended for use in an ANAE STEM shall
state in the technical description that whoever assembles an Ak : STEM from

SECTION TWO — ENVIRONMENTA

10 Environmental conditions

This clause of the General Standard ap as fo

10.2.1 Environment

Amendment:

The environmental c
manufacturer.

apply unless otherwise specified by the

Addition:

*10.2.101 Pne

The ANAESTHETIC SYS vidual device shall operate and meet the requirements of this
the range of inlet pressures specified by the manufacturer,
HAZARD under a SINGLE FAULT CONDITION of twice the maximum

and sha S S
pressurespesified by the manufacturer.

RATED inlet

In addition,)if the ANAESTHETIC SYSTEM or individual device is intended to be connected to
either:

— . (a)medical gas pipeline system complying with ISO 7396 via terminal units complying with
ISO 9170-1 and flexible hose connections complying with ISO 5359, or

— a PRESSURE REGULATOR complying with ISO 10524,

the following apply:

— the range of pressures specified shall cover the range specified in these standards;

— the time-weighted average input flow (over 10 s) required by the ANAESTHETIC SYSTEM or
individual device for each gas shall not exceed 60 I/min at a pressure of 280 kPa
measured at the gas inlet port, with the oxygen flush not activated.

NOTE 1 Internal PRESSURE REGULATORs may be required to accommodate the range of operating pressures and
SINGLE FAULT CONDITION of maximum inlet pressures.
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NOTE 2 Under the SINGLE FAULT CONDITION of overpressure (i.e, twice the maximum RATED inlet pressure
specified by the manufacturer) the gas should continue to flow to the ANAESTHETIC BREATHING SYSTEM. Under this
condition the flow from the ANAESTHETIC SYSTEM is allowed to be outside the manufacturers specified tolerance.

Test for compliance: The device shall be operated under normal conditions with the most
adverse operating settings (e. g. highest driving gas consumption, highest fresh gas delivery
and highest nominal gas consumption at any power supply output, if provided, but without
activated O, flush).

SECTION THREE — PROTECTION AGAINST ELECTRIC SHOCK HAZARDS

The clauses and subclauses of this section of the General Standard appl

SECTION SEVEN NST EXCESSIVE TEMPERATURES
AFETY HAZARDS

Addition:

In orderyto-reduce the risk to PATIENTS, to other persons or to the surroundings due to fire,
ignitable® materials in an OXYGEN RICH ENVIRONMENT under NORMAL and SINGLE FAULT
CONDITIONS, shall not, at the same time, be subjected to conditions in which:

—" the temperature of the material is raised to its minimum ignition temperature; and

— an oxidant is present.

The minimum ignition temperature is determined in accordance with IEC 60079-4 using the
oxidizing conditions present under NORMAL and SINGLE FAULT CONDITIONS.

Compliance is checked by determining the temperature to which the material is raised to
under NORMAL and SINGLE FAULT CONDITIONS.

If sparking can occur under NORMAL or SINGLE FAULT CONDITIONS, the material subjected to the
energy dissipation of the spark shall not ignite under the oxidizing conditions present.
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Compliance is checked by observing if ignition occurs under the most unfavorable
combination of NORMAL CONDITIONS with a SINGLE FAULT.

44 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning,
sterilization and disinfection

I'nis clause of the General Standard applies accept as Tollows:

44.3 Spillage

Amendment of the first two lines:

The ANAESTHETIC SYSTEM and individual devices shall be so constructed ge does not

wet parts which, when wetted, can cause a SAFETY HAZARD.
Compliance is checked by the test given in 44.3 of the General Standa

44.7 Cleaning, sterilization and disinfection

Amendment:

shall be capable of being

sterilized or disinfected, unless means ial/viral filtration prior to re-

breathing.

Addition:

Additio
49.101

49.101.1 (Means shall be provided to prevent unintentional operation of the “off” switch.

49.104°2 The ANAESTHETIC GAS DELIVERY SYSTEM shall be so designed that in the event of an
electrical POWER sSUPPLY failure the supply of gas shall either be unaffected, or an alternative
Mmeans of gas delivery is made available.

AN ALARM SIGNAL of at feast medium priority shail be activated {n the event of an electricat
POWER SUPPLY failure (i.e. below the minimum specified by the manufacturer). (See also item
vv) of 6.8.2 for instructions for use)

NOTE Electrical POWER SUPPLY failure includes both mains and RESERVE ELECTRICAL POWER SOURCE.

49.101.3 An ALARM SIGNAL of at least low priority shall be activated when there is an
automatic switchover to a RESERVE ELECTRICAL POWER SOURCE.



https://iecnorm.com/api/?name=7c774fea10293f72b23024415990da47

- 20 - 60601-2-13 © IEC:2003+A1:2006(E)

49.101.4 There shall be a means to determine the state of any RESERVE ELECTRICAL POWER
SOURCE.

NOTE E.g. an indication whether the output is within the manufacturer’s specified range.

49.102 Pneumatic POWER SUPPLY

49.102.1 Means shall be provided to prevent unintentional operation of the “off” switch.

Compliance is checked by inspection and functional testing.

SECTION EIGHT — ACCURACY OF OPERATIN
AND PROTECTION AGAINST HAZARDOUS O

51 Protection against hazardous output
This clause of the General Standard applies except as fo
Addition:

51.101 General

DEVICEs apply when the ANAESTHETIC
power supply condition.

NOTE A reservoir bag Somplying with 1SO 5362 may be considered as a pressure-limiting device for an
ANAESTHETIC_SYSTEM without an ANAESTHETIC VENTILATOR or when the ANAESTHETIC VENTILATOR is in the manual or
spontangous: ventilation mode. The pressure limiting effect of a reservoir bag complying with ISO 5362 is a nominal
value of 5,5 kPa (55 cm H,O).

Gompliance is checked by introducing a pressure rise at the PATIENT connection port of the
ANAESTHETIC BREATHING SYSTEM supplied or recommended by the manufacturer and by
verifying that the pressure limiting requirement is met.

51.101.2 Carbon dioxide monitoring

The ANAESTHETIC SYSTEM shall either be equipped with a capnometer complying with
ISO 9918 or, if not so equipped, the accompanying documents shall state that the
ANAESTHETIC SYSTEM is to be equipped with a capnometer complying with ISO 9918 before
being put into service. (See item aa) of 6.8.2.)
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51.101.3 Oxygen monitoring

The ANAESTHETIC SYSTEM shall either be equipped with an oxygen monitor complying with
ISO 7767 or, if not so equipped, the accompanying documents shall state that the
ANAESTHETIC SYSTEM is to be equipped with an oxygen monitor complying with ISO 7767
before being put into service. (See item aa) of 6.8.2.)

51T 10T 34— ExXhaled volume monitoring

51.101.4.1 The ANAESTHETIC SYSTEM shall either be equipped with an exhaled volume
monitor complying with 51.101.4.2 or, if not so equipped, the accompanying documents shali
state that the ANAESTHETIC SYSTEM is to be equipped with an exhaled volume m@hitor
complying with 51.101.4.2 before being put into service. (See item aa) of 6.8

NOTE In certain situations, for example paediatric breathing systems,

51.101.4.2.1.

51.101.4.2.1 Connect the ANAESTHERC B
test lung (see Table 101) and venti
described in Table 101 using test gas

( zc < \R\\/ Vi F VE
Adut [ (50025% D 10°% 500 10 1:1,5 t0 1:2,5

Paediatric( \zo\o 1\5\% 2/} 10 % 300 20 1:1,0t0 1:1,5

Neonatah, \0&% 5+ 10 % 30 30 1:1,0to 1:1,5

I/E.=,Ihspiration / Expiration
NOTE The tolerances for C and R apply over the ranges of the measured parameters.

51.101.4.3 An ALARM SIGNAL of at least medium priority shall be activated if the PATIENT'S

exhaled volume falls below an OPERATOR-adjustable minimum. If the medium priority signal is
delayed, the delay shall not exceed 90 s. The delay may be OPERATOR-adjustable.

Compliance is checked by the method given in 51.101.4.3.1

51.101.4.3.1 Connect the exhaled volume monitor to an ANAESTHETIC BREATHING SYSTEM
according to the manufacturer's instructions. Set the adjustable alarm delay, if provided, to its
maximum setting. Ventilate a test lung until the monitor readings are stable. Reduce the
volume of ventilation until the exhaled volume falls below the OPERATOR-adjustable low
volume alarm setting. Confirm that the medium priority signal annunciates within 90 s.
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*51.101.5 Breathing system integrity alarm

The ANAESTHETIC SYSTEM shall either be equipped with a breathing system integrity ALARM
SIGNAL complying with 51.101.5.1 or, if not so equipped, the accompanying documents shall
state that the ANAESTHETIC SYSTEM IS TO be equipped with a breathing system integrity ALARM
SIGNAL complying with 51.101.5.1 before being put into service. (See item aa) of 6.8.2.)

NOTE 1 ALARM CONDITIONS considered to comply with the above include, but are not limited to, low positive

pressure, low or zero CO, and low exhaled volume.

NOTE 2 MONITORING DEVICES indicate specific ALARM CONDITIONS and do not differentiate between possible
causes.

3/high priority
ads the set ALARM

LimiT(s) for continuing positive pressure longer tha equipped, the
accompanying documents shall state that the ANAES 0 be equipped with a
means to annunciate a high priority ALARM SIGNAL wlie in the ANAESTHETIC
BREATHING SYSTEM exceeds the set ALARM LIMIT(S imiag pasitive pressure longer than
15 s. (See item aa) of 6.8.2.) @

51.101.7 ANAESTHETIC GAS SCAVENGIN 3 VING SYSTEM

The ANAESTHETIC SYSTEM shall either be an ANAESTHETIC GAS SCAVENGING

TRANSFER and RECEIVIN SO 8835-3 or, if not so equipped, the
accompanying documentsi\sha ' ESTHETIC SYSTEM is to be equipped with an
ANAESTHETIC GAS SCAVE a IVING SYSTEM complying with ISO 8835-3
before being put into and ddd) of 6.8.2.)

51.101.8 ANAEsiE p g with ANAESTHETIC VAPOUR DELIVERY DEVICE

with SO 8835:4. ETIC'SYSTEM equipped with an ANAESTHETIC VAPOUR DELIVERY
DEVICE, sh Juipped with an ANAESTHETIC AGENT MONITOR complying with
ISO 1119 [ N eydipped, the accompanying documents shall state that the

51.102 ANAESTHE GAS DELIVERY SYSTEM

51.102.4° Oxygen supply failure ALARM SYSTEM

The ANAESTHETIC GAS DELIVERY SYSTEM shall be provided with an oxygen supply failure ALARM
SYSTEM to indicate when the oxygen supply, whether derived from a pipeline or from a
cylinder, has fallen below that specified by the manufacturer. (See item bbb) of 6.8.2.)

If electronically generated, the ALARM SIGNAL shall be high priority. (See 51.103.)

If pneumatically generated, the auditory ALARM SIGNAL shall be at least 7 s in duration, and
when tested as described in ISO 3746, its A-weighted sound pressure level shall be at least
2 dB above a white background sound level of 55 dB.

Pneumatically generated ALARM SIGNALS shall derive their energy from the oxygen supply
source.
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51.102.2 Oxygen supply failure protection

The ANAESTHETIC GAS DELIVERY SYSTEM shall be designed so that whenever the oxygen supply
is reduced below the manufacturer-specified minimum and oxygen continues to flow from the
common gas outlet, the delivered oxygen concentration shall not decrease below 19 % at the
common gas outlet. The performance of the ANAESTHETIC GAS DELIVERY SYSTEM under these
conditions shall be stated in the accompanying documents. (See also 6.8.2.)

Compliance is checked by functional testing.

*51.102.3 Protection against selection of an oxygen concentration
below that of ambient air

The ANAESTHETIC GAS DELIVERY SYSTEM shall be provided with

unintentional selection of a mixture of oxygen and nitrous oxi
concentration below that of ambient air. If an OPERATOR-selecte
provided, its activation shall be clearly indicated.

Compliance is checked by visual inspection and functional te

51.103 General requirements for ALARM SYSTEMS

51.103.1 The ALARM SYSTEM shall comply with IS

51.103.2 |If an ALARM SYSTEM or any
shall be a visual indication that it has been

51.103.3 All auditory ALARM
ALARM SIGNAL has been S
from being ANNUNCIATER,

NOTE In order tos\preven{ nuisance ALARM SIGNALS, the auditory ALARM SIGNALS should allow DISABLING by the
OPERATOR when the ANAESTHETIC SYSTEM is not connected to the PATIENT.

51.104_ High priority ALARM CONDITION

54.104.1 ALARM CONDITIONS of high priority shall have NON-LATCHING auditory ALARM SIGNALS.
The OPERATOR shall be able to determine the cause of a high priority ALARM CONDITION after
the auditory ALARM SIGNAL is no longer ANNUNCIATING. The manufacturer shall describe in the

accompanying documents the methods available for the OPERATOR to determine the ALARM
CONDITION.

51.104.2 The maximum time for which auditory ALARM SIGNALS can be SILENCED shall be
120 s.

51.105 Medium priority ALARM CONDITION

51.105.1 ALARM CONDITIONS of medium priority shall have NON-LATCHING auditory ALARM
SIGNALS.



https://iecnorm.com/api/?name=7c774fea10293f72b23024415990da47

- 24 - 60601-2-13 © IEC:2003+A1:2006(E)

51.105.2 Unless otherwise stated by the manufacturer, the maximum time for which the
auditory ALARM SIGNALS can be SILENCED shall be 4 min.

SECTION NINE — ABNORMAL OPERATION AND FAULT CONDITIONS
ENVIRONMENTAL TESTS

52 Abnormal operation and fault conditions

This clause of the General Standard applies except as follows:

52.1 Unintentional changing of settings

Addition:

NOTE If a MONITORING DEVICE and/or ALARM SYSTEM has an ANAESTHETIC SXSTEM ©6Q
CONDITION is prevented from causing the MONITORING DEVICE /ALARM SY
ineffective simultaneously.

MIREMENTS

Addition:

NOTE All manually> T anical, pneumatic, or electrical) should be designed so as to minimize
unintentional change fro {rs \

Addition:

56 Components and general assembly
This_clause of the General Standard applies except as follows:

56.1 General

Addition:

aa) ANAESTHETIC SYSTEMS and parts thereof shall be designed and manufactured to minimize
health risks due to substances leached or leaking from the device or its components
during normal use. Particular attention shall be paid to the toxicity of materials and their
compatibility with substances and gases with which they enter into contact during normal
use.

Evidence shall be held by the manufacturer.
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57 MAINS PARTS, components and layout

This clause of the General Standard applies except as follows:

57.2 MAINS CONNECTORS, APPLIANCE INLETS and the like

Addition:

aa) The exception in 57.2 e) shall also apply to ANAESTHETIC SYSTEMS, i.e. AUXILIARY MAINS
SOCKET OUTLETS on an ANAESTHETIC SYSTEM may be of a type which can accept a mains

plug.
*57.3 Power supply cords

a) Application

Addition (after existing last dash):
— The mains supply cord of an electrically powered ANAES
devices shall be a non-detachable cord or sha
disconnection.

Compl/ance is checked by inspection and, for EQ ; 1 ith an APPLIANCE COUPLER,

*57.6 Main and\over-current releases

Addition:

The ANAESTHETIC™SYSTEM and each AUXILIARY MAINS SOCKET OUTLET which can accept a
standard ‘mains plug shall be provided with separate fuses or over-current releases as
required-for a single piece of EQUIPMENT in 57.6 of the General Standard.

These fuses or OVERCURRENT RELEASES shall be designed such that the ANAESTHETIC SYSTEM
including the AUXILIARY MAINS SOCKET OUTLETS shall maintain normal function with each
AUXILIARY MAINS SOCKET OUTLET loaded to the maximum rating.

If any AUXILIARY MAINS SOCKET OUTLET is overloaded by a factor of 7,5 + 2,5, all remaining
AUXILIARY MAINS SOCKET OUTLETS and the ANAESTHETIC SYSTEM shall maintain normal function.

Compliance is checked by visual inspection and functional testing.
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SECTION 101 — ADDITIONAL CLAUSES SPECIFIC TO ANAESTHETIC
GAS DELIVERY SYSTEMS

101 Medical gas supply

101.1  The ANAESTHETIC GAS DELIVERY SYSTEM shall be equipped with means of connection to

a reserve oxygen supply.
101.2 Connections for medical gas cylinders shall comply with ISO 407 or ISO 5145.

101.3 Each medical gas supply inlet connection shall be equipped with a means toprevent

pressure is

monitored shall be downstream of the filter.

102 Medical gas pipeline inlet connections

102.1 Pipeline inlet connectors for the ANAESTHETIC GAS
fittings as specified in ISO 5359.

shall be the body

102.2 The ANAESTHETIC GAS DELIVERY SYSTEM shall\be equij i eans to limit reverse
gas flow between gas input ports of the as fx i 59 Pa x I/s) under NORMAL
CONDITIONS

The ANAESTHETIC GAS DELIVERY SYSTEM shall b d with means to limit the flow of gas
from one input port to an input port of a less than 10 ml/h (0,281 Pa x I/s)

If under SINGLE FAULT

exceed 10 ml/h (0
means to indica @

es’ between input ports of different gases can
ETIC GAS DELIVERY SYSTEM shall be equipped with

103.1
pressure or(content of’ each gas supplied at cylinder pressure. The ANAESTHETIC GAS DELIVERY
SYSTEM shall be capable of displaying the pressure or cylinder contents continuously. This
display.shall be visible from the front of the ANAESTHETIC GAS DELIVERY SYSTEM.

NOTE)T The cylinder pressure or cylinder content may be displayed continuously or on OPERATOR demand.

NOTE 2 In a cylinder with liquefied gas, cylinder pressure will not reflect cylinder contents.

103.2 The ANAESTHETIC GAS DELIVERY SYSTEM shall be equipped with a means to monitor

continuously the pressure of each gas supplied by a medical gas pipeline system.

The ANAESTHETIC GAS DELIVERY SYSTEM shall be capable of indicating continuously the
pressure status. This indication shall be visible from the front of the ANAESTHETIC GAS
DELIVERY SYSTEM

NOTE The medical gas pipeline system pressure status indication may be displayed continuously or on OPERATOR
demand.

103.3 The maximum error of the means of pressure monitoring shall not exceed +(4 % of the
full scale reading + 8 % of the actual reading).
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Evidence of compliance with these requirements, either by testing or by other methods, shall
be available upon request.

104 Medical gas supply PRESSURE REGULATORS

PRESSURE REGULATOR(S) integral to the ANAESTHETIC GAS DELIVERY SYSTEM intended for use at

INTet pressures =1400 KPa shall comply with 5.1 (Materials), 5.2 (Cleanliness), 7.3 (Pressure
relief valve), 7.5 (Resistance to ignition), and 7.9 (Mechanical resistance) of ISO 10524.

105 Anaesthetic gas delivery system piping

105.1 Except for the venting of air or oxygen from fluidic or pneumati
leakage from

ents) the gas

system, and
bbb) the piping between the inlet connections for cylinders g

connections are open to atmosphere

NOTE This requirement allows 25 ml/min leak

This requiremen
the manufacture

105.3 . There shall be no hazard for PATIENT(S), OPERATOR(S), or third persons arising if the
ANAESTHETIC GAS DELIVERY SYSTEM PIPING is subjected to the pressure which may occur during
any_SINGLE FAULT CONDITION.

Evidence of compliance with requirements either by testing or by other methods shall be
hy th ma

nyavda~A A Aufactiirnr awhngn Aannenngindn
PTOVvIGC U Oy trhiCTranaiaCtarCT witCTCa oo oo atcs

106 Gas flow metering

106.1 Each flowmeter and/or flow control system shall be calibrated for discharge into an
ambient atmosphere of 101,3 kPa at an operating temperature of (20 + 3) °C.

All flowmeters and flow control systems shall be graduated in litres per minute.
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For flows of 1 I/min or below, the flow shall be expressed either in millilitres per minute or in
decimal fractions of a litre per minute (with a zero before the decimal marker). The method of
graduation shall be consistent on any one ANAESTHETIC GAS DELIVERY SYSTEM.

106.2 The accuracy of the graduations of any flowmeter or flow control system used in the
ANAESTHETIC GAS DELIVERY SYSTEM shall be within +10 % of the indicated value for flows
between 10 % and 100 % of full scale when discharged into an ambient atmosphere of

101,3 kPa at an operating temperature of (20 + 3) °C.

106.3 If there is a separate flow adjustment control for each gas they shall meet the
following requirements:

— there shall not be more than one flow adjustment control for any single gas delivered to

the FRESH GAS OUTLET under NORMAL CONDITIONS;

controlling all other gases;
— all rotary style flow adjustment knobs for gases other th

NOTE 1 Attention is drawn to the fact that the\tequire
direction of rotation for electronic controls.

NOTE 2 Devices to prevent delivery of oxygen percentage X at.of ambient air are not considered to be flow
adjustment controls.

NOTE 3 An ANAESTHETIC SYSEEM may i emergencyyoxygen flow adjustment control in addition to the
106.4 If the ga w
dioxide shall be

106.5 If a ban 9 fitted, the oxygen flowmeter shall be placed at one
extremity.

Complia
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0,35D

Figure 101 — Profile of oxyge
anaesthetic vapour deli

107 Gas mixer
107.1 The gas P\ﬁ)/ctur
a) the set concentrg

b) the minimum q

The range of
demand.

107.2 At an

shall be withig {/V) of the set or indicated value. (See item ccc) of 6.8.2.)

NOTE See\also 51.102.2 and 51.102.3

108 Oxygen flush

108.1 The ANAESTHETIC GAS DELIVERY SYSTEM shall be equipped with a means to allow the

OPERATOR {0 Supply t00~% OXygen at a steady ftow of between 25 tfmimand 75 t/mim diTectty
to the FRESH GAS OUTLET or inlet of the ANAESTHETIC BREATHING SYSTEM.

108.2 Means shall not be provided to supply any gas other than oxygen directly to the FRESH
GAS OUTLET or to the inlet of the ANESTHETIC BREATHING SYSTEM.

108.3 The oxygen flush shall have only one “Off” position.

NOTE The oxygen flush should be designed and positioned to minimize unintentional operation by EQUIPMENT or
personnel pressing against it.
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108.4 The oxygen flush shall be operable with one hand and shall be self-closing.

Compliance is checked by functional testing.

109 Fresh gas outlet

If an OPERATOR-accessible FRESH GAS OUTLET is provided, there shall be not more than one, it
shall be visible from the OPERATOR’S position, and shall be a coaxial 22 mm/15 mm conical
connector complying with ISO 5356-1, or 5356-2.

NOTE An OPERATOR-accessible FRESH GAS OUTLET should have a means to prevent unintentional discopnection
from the ANAESTHETIC BREATHING SYSTEM.

110 Checklist

Each ANAESTHETIC SYSTEM shall be provided with a ¢
recommended by the manufacturer to be performed prio
SYSTEM.

government agencies.

NOTE 3 The use of electronic displays integp4
to provide such a checklist is permitted.
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Annex AA
(informative)

Guidance and rationale for particular clauses and subclauses
in this particular standard

NOTE The clause numbers in this annex refer to the clauses in this Particular Standard to which the rationales
apply.

6.1 j) The marking of the ANAESTHETIC SYSTEM input and the sum of the input in amperes
gives information to the USER and OPERATOR on the minimum mains fuses—ratings needed in
different situations. This information is needed to prevent current ovefload “and, el€ctrical
failure of the EQUIPMENT in critical situations.

It is also important to inform the OPERA
in an ANAESTHETIC SYSTEM not specified s

that may be available

Halothane, thou@ 9

or AP.

nitrous oxide-have™&en recommended in Annex DD. The reason for using the most ignitable
concentration and not clinically used concentrations is that this method is common and
recognised when determining the flammability level of gas mixtures and when comparing this
levelwith the flammability of other gas mixtures. The most ignitable concentration is also a
well-defined concentration which can be determined by test institutions specialized in such
tests.

10.2.101 The requirement in the last paragraph of this clause is intended to help ensure that
the ANAESTHETIC SYSTEM will not overburden the medical gas pipeline resulting in transient
medical gas pipeline and/or device ALARM SIGNALS. ANAESTHETIC VENTILATORS are being
designed with increased volume delivery capabilities and different ventilation modes which
often require high flows from the medical gas pipeline. The committee believes that the
requirement in this clause for the ANAESTHETIC SYSTEM not to require more than 60 I/min time
weighted average (TWA) flow with the pressure at the gas inlet at 280 kPa should help avoid
mismatching equipment with the medical gas pipeline capabilities. The TWA flow is calculated
by recording the actual flowrate at several points over a 10 s span of time. The following is an
example of the formula that may be used.
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FAIT+FoT+F3T+F,T
TWA =
TT
where
F = measured flow (I/min)
T;IU bubbbliptb(1)2) n) - ;IIUI;V;qudi bdlllpicb (UU f;lbt, bCl.aUllul, tillld tilluuyil tilc iaat Ul ntil)

T =time between measurements
TT = total Time

The following is a hypothetical example of the above formula.

T =25s

Fy =20 I/min
F, =120 I/min
F3 =60 I/min

F4 =20 I/min
TT =10s

In the above example, the formula works.out a
F4(20) x T (2,5) = 50l/min

F»(120) x T (2,5) = 300 I/min

F3(60) x T (2,5) = 150 I/mj

F4(20) x T (2,5) = 50l/mjn

50 + 300 + 150 + 50 =
550 I/min divide

TWA flow = 55,00 |[R

medieal devices are unusual. However, when such fires occur
can have tragic consequences.

entally determined by the three elements necessary in order to

— temperature equal to or above the minimum ignition temperature of the material, or sparks
with~energy dissipation equal to or above the minimum ignition energy of the materials;

—Jan oxidant.

Therefore, following the basic safety concepts of the General Standard, the objective in the

design of the equipment must be to ensure that under both NORMAL and SINGLE FAULT
CONDITIONS and under the oxidizing conditions to which the material may be exposed, the
temperature of any material is not raised to its minimum ignition temperature or the spark
energy does not exceed the material ignition energy level. Alternatively, contained ignition
may occur provided it is self-limiting so that no hazard is created, for example, a fuse or a
resistor within a sealed compartment.
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Minimum ignition temperatures for a large number of specific materials are well established in
published literature, although usually only for ambient air and pure oxygen environments. The
minimum ignition temperature may be critically dependent upon the concentration of oxidant
present. If ignition temperatures for other materials or different oxygen concentrations are
required these may be determined using the methods and apparatus described in IEC 60079-4.

In rnncidnring the ignitthn materials Irmrtir‘nlnr attention should bhe Ir'miri to _materials which

may accumulate during prolonged use, for example, airborne particles of paper or cotton.

The risk of fire directly caused by sparking of electrical circuits is generally considered
insignificant in medical equipment as the temperature rise resulting from the power dissipation
caused by a spark will not normally reach the ignition temperature of the~solid materials
generally used when following good design practice.

nergy and

specific tests, such as, ignition tests, may be necessar nder these

conditions.
isk is based on the
The temperature value is based o ghition temperature for fire
ericdn NFPA publication 53M [1]3)
as 310 °C. The assumption was there N Q0 °C was an acceptable temperature

res.

The origin of the electrica av¥e been used is less clear, and it would
seem that in the abse sts, figures have been adopted from other
published standards Howe\ simpley tests and detailed analysis of the known factors
involved in cau these figures can be either over restrictive or
potentially hazar paxicular, on the manner in which the power may be

here are no single or universally applicable ranges of
)centration of oxidant which can ensure safety under all
‘ ectrical energy is only significant in respect of its ability to raise
table materials and this in turn depends upon the particular

Under single-fault cofditions in a typical electrical circuit the possible number of failure modes
is very ‘high. In this case full assurance of safety may only be possible by the use of
appropriate hazard and safety analysis procedures, taking into consideration the three basic
elements, i.e. material, temperature and oxidant.

An appropriate design might limit the electrical energy in the circuit to ensure that

fnmpnr:\hlrnc remain below the minimum air ignifinn fnmpnrnhlrn under normal conditions and

seal compartments or add forced ventilation to ensure that the oxygen content does not
exceed that of ambient air under a single fault condition.

Alternatively, it may be appropriate to limit the electrical energy to ensure temperatures below
the minimum ignition temperature for a pure oxygen environment, even under a single fault
condition. The particular combination of material, oxidant and temperature determines
whether a fire will occur, not the single value of any one of these variables.

3) Figures in square brackets refer to the bibliography.
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51.101.5 The committee generally agreed that currently there is no way to indicate reliably
the failure of breathing system integrity (for example, partial or even complete disconnection
of the breathing system). Under certain circumstances, the monitoring of abnormal or low
values of CO,, pressure, exhaled volume, concentration of vapour or oxygen may individually
or in combination indicate or contribute to the detection of loss of breathing system integrity. It
is for these reasons that a medium priority alarm has been provided for the monitors
mentioned.

51.102.3 There is frequently more than one member of an anaesthesia team assigned to the
care of one PATIENT in the operating room. Often members of a care team may be relieved (for
example, prolonged procedures, bathroom breaks, etc.) during a case. Also, the ANAESTHETIC
SYSTEM may be left in a "standby" condition when one case has finished, and anotheris to
follow. In these circumstances, a "new" OPERATOR must be made aware tjlat amALARM|SIGNAL
had been previously disabled.

ventilation or low inspired oxygen, etc.

57.6 A short circuit of other equipment connected to the
not affect the normal function of the life support functiop

Annex DD Anaesthetic agents are not readily\ categorized_ into/flammable and non-
flammable Whether or not an anaesth d 20t only on the agent used,

nitrous OXIde when tested w t is therefore necessary to specify a
lower ignition level of the age 6 APG requirements on equipment are
applicable and above i ments apply. Currently used anaesthetic
agents, such as halo ategory above this level and may therefore
according to this part'Q ¢ ional Standard, be used in anaesthetic workstations not
marked as APG@D

ignitable of the anaesthetic agents mixed with oxygen
and/or nitrous oxide S mended in Annex DD. The reason for using the most
ignitable conce i t those concentrations clinically used, is due to the fact that

which can be et rmined“technically in testing laboratories speC|aI|sed in such testing.



https://iecnorm.com/api/?name=7c774fea10293f72b23024415990da47

60601-2-13 © IEC:2003+A1:2006(E)

— 35 —

Annex BB
(informative)

MONITORING DEVICES, ALARM SYSTEM(S) and PROTECTION DEVICES

Table BB.1 — Summary of the relationship of MONITORING DEVICES, ALARM SYSTEM(S)

and PROTECTION DEVICES with regard to delivery devices

Delivery device

ALARM SYSTEM(S)

MONITORING DEVICE(S)

PROTECTION DEVICE(S)

Electric POWER SUPPLY:

a) Mains POWER SUPPLY 49.101.2 N/A 49.101.
b) Internal POWER SUPPLY 49.101.2 49.101.3 A N/&\
Pneumatic POWER SUPPLY:
a) Cylinder pressure N/A IA
b) Pipeline pressure N/A \&
ANAESTHETIC GAS DELIVERY SYSTEM: \)
a) Oxygen (supply failure) 51.102.1 51.102.2
b) Air (supply failure) N/A N/A
c) Nitrous oxide

(supply failure) N/A

(hypoxic mixture)

d) Pressure limitation

51.102.2 & 51.102.3
51.101.1

e) CO, concentration N/A

f) Oxygen concentration N/A

g) Exhaled volume 51.101.4 N/A

h) Breathing syste@gri N/A N/A

i) Continuing pressu N/A N/A

j) Anaesthetic gas S}Jé\ ging N/A ISO 8835-3
ANAESTHETIC B;{AT\Q\IG\Y&EM N/A ISO 8835-2
ANAESTHETIC &ou |v§< 51.101.8 ISO 8835-4
DEVICE

N\
ANAESTN\MA ISO 8835-5 ISO 8835-5 ISO 8835-5

X

ble

N/A = Not appli
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Annex CC
(informative)

Separate devices of an ANAESTHETIC SYSTEM

Table CC.1 — Applicable requirement clauses for separate devices
of an ANAESTHETIC SYSTEM

Device Applicable Clauses

All devices 6.1 aa) /TN
Auxiliary mains socket outlets 6.1]j) /\k
Medical gas pipeline inlet connections 6.1 aa) 5) /\\ \

Medical gas supply pressure monitoring 6.3 aa)

\ N/
Medical gas supply pressure regulators 104 < \ \ >

N
ANAESTHETIC GAS DELIVERY SYSTEM 6.8.2 aazftﬁm@\e.wcc), \

ANAESTHETIC GAS DELIVERY SYSTEM PIPING 105 \ \\/

Gas flow metering 6/3 07)7\?-3}‘?({ >

ANAESTHETIC VAPOUR DELIVERY DEVICE-AIl f\G\Q})C}A /\

Oxygen flush ( (\\ @-3 eeQ, U ‘\/
N

FRESH GAS OUTLET 6N _bb)

Checklist F \Q 0
ANAESTHETIC VENTILATOR \ \ \ \M),

ANAESTHETIC BREATHING SYSTE& ( S \\6}2 bb),

ANAESTHETIC GAS SCAVENGH)%\SYSMS N (’\ \_j 51.101.7

Suction equipment \ \ \ Not mentioned
NZANIAN

PROTECTION DEVICES /\Q \/\

Mains POWER SUPPLK  \ D4 49.101

RESERVE ELECT&(CN\ER\QUN \ 6.8.2 vv)

6.8.2 bbb), 51.102.3

O, supply r(x \\ \

Hypoxic miX ewn (o) ) 51.102.2
ANAESTHETIC BRMG s§§TEM pressure limitation 51.101.1
Monitoringiand alarm devices

Maifs\POWER SUPPLY 49.102
RESERVE ELECTRICAL POWER SUPPLY 49.103
Cylinder pressure 103.1
Pipeline pressure 103.2
O, supply failure 51.102.1

All other gases (supply)

103.1 and 103.2

ANAESTHETIC VAPOUR DELIVERY DEVICES 51.101.8
ANAESTHETIC VENTILATOR 6.8.2 ee)
ANAESTHETIC BREATHING SYSTEM PRESSURE 51.101.6
Exhaled volume 51.101.4
Breathing system integrity 51.101.5
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Table CC.1 - (continued)

Device Applicable Clauses
Oxygen concentration 51.101.3
Carbon dioxide concentration 51.101.2

@%
R
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*Annex DD
(normative)

Test for flammability of anaesthetic agent

DD.1 General

The following tests can be used to determine whether anaesthetic agents shall be regarded
as non-flammable.

NOTE Cyclopropane and diethyl-ether are known to be flammable agents. Halothane, d brane, sevpfturane,

enflurane, and isoflurane have been found to be non flammable agents.

DD.2 Spark ignition tests

Spark ignition tests shall be carried out with the most ignitab ion of the
anaesthetic agent mixed with the gases oxygen and/or nitrou ide_i p

— in a capacitive circuit¢at a d.c.
voltage of 20 V with_a ca }

The measuring cifuit are’ill

The ignitioan)temperature shall not be less than 300 °C.
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